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LN51F 

49 

LN183H 

133 

PN108 

184 

PN330CL 

266 

LN51L 

49 

LN183HK 

136 

PN108CL 

190 

PN331CL 

268 

LN52 

52 

LN184 

139 

PN108F 

187 

PN331F 

271 

LN54 

55 

LN186H 

141 

PN109CL 

192 

PN332F 

274 

LN 55 

58 

LN189L 

143 

PN09F 

194 

APN332F001 

415 

LN57 

61 

ALN189M 

145 

PN109L 

196 

PN334 

276 

LN58 

64 

LN189S 

146 

PN110 

198 

PN335 

278 

LM59 

67 

LN191 

148 

PN111W 

200 

APN335-004 

416 

LN59L 

67 

LN193 

150 

PN1 15 

202 

APN405A004 

417 

LN62S 

69 

LN193HK 

152 

PN1 1 6 

204 

PN3104 

280 

LN64 

71 

LN194 

154 

PN120S 

206 

PN3105 

280 

LN65 

73 

LN671 

156 

PN121S 

208 

PN3107(N) 

282 

LN66 

76 

LN9705 

158 

PN123S 

210 

PN3108 

284 

LN66A 

79 

LN9705D 

158 

PN126S 

212 

PN3112 

286 

LN66F 

82 

LN9705P 

158 

PN127 

214 

PN3206 

288 

LN66(L) 

85 

LN9705PR 

158 

PN147 

216 

PN3404 

290 

LN66(NC) 

86 

LN9705S 

160 

PN150 

218 

PN3405 

290 

LN68 

87 

LN9705PS 

160 

PN154 

220 

PN3603 

292 

LN76 

89 

LN9705PSR 

160 

PN155 

222 

PN3610 

294 

LN122D 

91 

ALN9730 

162 

PN158 

224 

PN3624K 

296 

LN122DF 

93 

ALN9730P 

162 

PN168 

226 

APN7202-(LF) 

298 

LN122DL 

93 

ALN9730PR 

162 

PN202S 

228 

PN7601 

299 

LN124D 

95 

ALN9740 

164 

PN205 

230 



LN124W 

97 

ALN9740P 

164 

PN207 

232 



LN125D 

99 

ALN9740PR 

164 

PN208 

234 

ONI 001 

305 

ALN125D004 

413 

LN9830 

166 

PN268-(NC) 

236 

ONI 002 

308 

LN126D 

101 

LN9830P 

166 

PN300 

238 

ON 1003 

311 

ALN145W 

103 

LN9830PR 

166 

PN300F 

238 

ON 1004 

314 

LN151F 

104 

LN9840 

168 

PN303 

241 

ONI 102 

317 

LN151L 

104 

LN9840P 

168 

PN304K 

243 

ONI 105 

320 

LN152 

107 

LN9840PR 

168 

PN307 

245 

ONI 108 

317 

LN155 

109 

; 

ALN9850 

170 

PN312C(N) 

247 

ONI 109 

322 

LN162S 

111 

ALN9850P 

170 

PN31 2D(N) 

247 

ONI 1 10 

324 

LN166 

113 

ALN9850PR 

170 

PN312E 

249 

ONI 111 

326 

LN1 72 

115 



PN313 

251 

ONI 1 1 2 

326 

LN1 75 

117 



PN313B 

253 

ONI 1 1 3 

329 

LN176 

119 

PN101 

175 

PN316C2 

255 

ONI 1 14 

331 

LN181 

121 

PN101F 

177 

PN316K2 

255 

AON1120 

323 

LN181L 

123 

PN102 

180 

PN322D 

257 

ON1 122 

334 

LN181LA 

126 

PN102F 

177 

PN323 

259 

ONI 128 

334 

LN1 82-(SC) 

128 

PN106 

182 

PN323B 

261 

ON1128S 

337 

LN183 

130 

PN107 

184 

PN324E 

263 

ONI 179 

339 

A LN 183-001 

414 

PN107F 

187 

PN328B 

265 

ON1215 

341 
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ONI 402 A 


ON2153 

I2J 


377 

ON3161 

392 

ON1402B 


ON2160 
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380 

AON3171 

396 

ON 1403 A 

HU 

ON2170 
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380 

ON3205 

396 

ON1403B 

HEI 


HQ 

ON3110 

382 

ON3205-V 

396 

ON1501 

Q 

AON2175 

364 


385 

ON3301 

398 

ON 1503 


ON2180 

365 


385 

ON3401 

401 


qq 

ON2253 

367 

ON3113 

385 

ON3631T 

407 

ON1517LH-(A) 

349 

ON2270 

369 

ON3131 

388 


na 

ON 1531 HC-(A) 

H?I 

ON2280 

371 

ON3132 

388 


wm 

ON1531LC-(A) 


ON2509 

373 

ON3133 

388 

ON3634W 

411 

ON2152 

HU 

ON2521LA-(A) 

375 


388 
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If 

P 0 ,Te 

V F 

Ap 
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ffl 
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| Po 
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min. 

max. 

typ. 

typ. 

it 

JfZ £ 

'*'/ *r— 's 


min. 

max. 

typ 

typ 

fc***,typ. 



(mA) 

(mW) 

(V) 

(nm) 

(deg.) 



(mA) 

(mW) 

(V) 

(nm) 

(deg.) 

(ns) 


LN66 

5^7*7Xfy 9 

100 

3 

1.6 

950 

25 

M 

LN122DF 

TO-18 ll 

40 

0 2 

2 6 

660 

32 

30 

u 

LN66A 

LN66(NC) 

5<£77Xf 

5<£(«7'/u--fe) 

100 

100 

*9mW/sr 

1.6 

1 6 

950 

950 

25 

25 

m 

m 

LN122DL 

TO-IS^J 

40 

0.2 

2.6 

660 

10 

30 

■t 

3 











LN66(L) 

5^(u>/ij- K) 

100 

5 

1 6 

950 

25 


LN122D 

TO-18*® UK 

40 

0.4 

2 6 

660 

80 

30 

> 

LN66F 

5^r7Xf y? 

50 

*13mW/sr 

1.5 

950 

15 

-r 

LN123DF 

TO-1 

50 

0.2 

2.6 

660 

40 

30 


LN68 

3^7*7 Xf 7? 

50 

2.5 

1.5 

940 

20 

X 

■f- 

LN124D 

5^7?Xf / 7 

40 

0.4 

2.6 

660 

30 

30 


LN166 

5^7Xf 7 7 

100 

TOmW/sr 

1 6 

950 

20 

9 

7 

T 

LN124W 

5<j57”7X-f- / 7 

40 

1.5 

2.6 

660 

30 

30 


LN64 

5^7Xfy? 

100 

3 5 

1.6 

950 

45 

>r 

LN125D 

Ft a — 

40 

0.4 

2.6 

660 

80 

30 


LN155 

■9->f h ba- 

100 

3 

1 6 

940 

80 


LN126D 

3^-fe7 i 7 9 

30 

0.4 

2.6 

660 

80 

30 


LN172 

T0-18ttflllK-rt'F 

100 

7 

1.7 

900 

20 


ALN145W* 

1 h'i- 
77 / F 

40 

2.5 

2 2 

700 

80 

30 

A 

LN182-(SC) 

TO- 18 7 7 v 

100 

3 

1.9 

880 

20 


LN181 * 

to-18 

150 

50// W** 

2.0 

880 

5 

35MHz*** 

F 

LN184 

TO-187 7 y 

100 

3 

1.9 

880 

20 


LN181L* 

TO-18 H '7 

100 

3 

2 0 

880 

6.5 

35MHz*** 


LN189L 


100 

3 

1.9 

880 

20 


LN181LA 

TO-18 ll.''' 

100 

1.5 

1.9 

845 

10 

35MHz*** 


LN189S 

F 

80 

3 

2.0 

880 

15 


LN183* 

TO-wZix™ 

75 

40// W** 

1 9 

880 

25 

35MHz*** 


ALN189M 

a=-t-;uK 

7- x 

85 

3 

1 9 

880 

20 

if 

7 

LN183H* 

TO-l »Ztx° 

150 j 

70// W** 

1.9 

880 

25 

35MHz*** 


LN671 

/j'Siwnr 

77 , 

70 

12typ. 

1 8 

880 

50 

7 

7 

4 

m 

LN183HK* 

TO 

150 

50// W** 

1.9 

880 

25 

60MHz*** 


LN51F 

TO-187 7 V F 

100 

3 

1 5 

950 

32 

LN186H 

l 

’TO-wZli'- 

150 

6 

1.9 

880 

5 

60MHz*** 


LN51L 

TO-18w>X'^> 

100 

3 

1.5 

950 

8 


LN1 91 * 

TO-18 1 h h 

100 

10// w** 

1.5 

1300 

5 

100MHz* 


LN52 

TO-Mt*-/u K 

100 

3.5 

1 6 

950 

100 


LN193* 

TO-1 t>Zix° 

100 

0.2 

1.5 

1300 

25 

100MHz*** 


LN54 

Kb*- 

50 

2.5 

1.5 

950 

17 


LN193HK* 

TO-18 

150 

0 35 

1.5 

1300 ! 

25 

200MHz*** 


LN55 

•*M Ft*- 

50 

1 8 

1.5 

950 

35 


LN1 94* 

TO-1 

100 

0.6typ. 

1 5 

1300 

- 

100MHz*** 


LN57 

/77ux> K 

50 

3 

1.5 

950 

18 

k m 

: t- f 

" Amm 


LN58 

htx- 

50 

1 8 

1.5 

950 

35 

**GI 50 






ffij 
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LN59 

LN59L 

mm 

M.tmuy7')-v 

50 

50 

1.8 

1.8 

1 5 

1.5 

940 

940 



( 10 log 

Po(fcMHz) 

Po(lMHz) 

- 3 ) 






10 

LN62S 

i 7 7 

50 

1 5 

1.5 

950 

80 










ffl 

LN65 

*H F t'4- 

100 

4.3 

1.6 

950 

35 










/fl 

LN76 

5^X7 Xf 7 ? 

100 

7 

1 8 

880 

25 











LN151F 

TO-187 7 v h 

100 

4.5 

1.6 

950 

32 











LN151L 

TO-18 

100 

4.5 

1.6 

950 

8 











LN152 

TO-188MI*-/P K 

100 

5 

1.6 

950 

90 











LN162S 

3^7;v? 

50 

1.5 ! 

1.5 

940 

80 











LN1 75 

->M b't'*- 

100 

7 

1.7 

900 

120 











LN176 

5<^7°7 X’f* 7 ^ 

100 

6 

1 8 

900 

25 
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Po 
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e, 

9jl 

v 0P • PIN* h * - K ( AF, CD, 

VD, ft jiff, 



typ. 

typ. 

typ. 

typ- 

typ. 

typ 









3i 


(mW) 

(mA) 

(mA) 

(nm) 

(deg,) 

(deg,) 

(V) m 



Vr 

Id 

1l 

A.p 

tnt, 

b 

— — 









V £ 



max. 

min 

typ. 

typ. 

typ. 


LN9705 

5 

40 

60 

788 

10 

35 

1.8 * 



(V) 

(nA) 

(*A) 

(nm) 

(ns) 

(deg.) 


LN9705P 

5 

40 

60 

788 

10 

35 

1.8 

PN312QN) 

77 2##J 

30 

30 

10 

900 

10 

65 

c 

LN9705PR 

5 

40 

60 

788 

10 

35 

1.8 

PN312D(N) 

777 KTO 7 M 

30 

20 

8 

940 

10 

65 

D 









PN312E 

777 1 (m) 

30 

10 

7 

900 

10 

65 

y 

LN9705D 

5 

40 

60 

788 

10 

35 

1.8 









D 








A 

PN322D 

777) 1) 2%% 

30 

10 

3 

940 

10 

65 

ffl 

LN9705S 

5 

40 

60 

788 

10 

35 

1.8 


















PN3206 

777 k m) 25 m 

12 

10 

2 

900 

10 

65 


LN9705PS 

5 

40 

60 

788 

10 

35 

1.8 F 

PN3104 

777 k m) psd 

30 

5 

22 

940 

10* 

65 


LN9705PSR 

5 

40 

60 

788 

10 

35 

1.8 

PN3105 

77 7K»7 Y) PSD 

30 

2 

14 

940 

10* 

65 


ALN9730 

30 

35 

80 

788 

10 

27 

1.8 

PN3107(N) 

77 7KTOfc#7h) PSD 

30 

2 

8 

940 

5* 

65 

r 

ALN9730P 

30 

35 

80 

788 

10 

27 

1.8 

PN3108 

777 KSW PSD 

30 

2 

7 

940 

5* 

65 


ALN9730PR 

30 

35 

80 

788 

10 

27 

1.8 

PN3112 

777 KTO 7 Y) PSD 

30 

2 

16 

940 

10* 

65 

>• 









APN7202-(LF) 

77 7 KM 2#£i]+Amp. 

30 

5 

5 

900 

10* 

65 

* 

AIN9740 

40 

40 

110 

790 

10 

27 

1.8 









ffl 

ALN9740P 

40 

40 

110 

790 

10 

27 

1.8 

PN304K 

TO- 39(7 77 h >) 4#$J 

30 

10 

6 

900 

20 

45 


ALN9740PR 

40 

40 

110 

790 

10 

27 

1.8 

PN324E 

77 7 1 (W 

30 

50 

35 

900 

30 

60 

— 









PN3404 

777 Y(m) 4#flJ 

30 

10 

8 

900 

20 

65 


LN9830 

30 

35 

80 

830 

10 

27 

1.8 ~ 

















C 

PN3405 

77 7 Km) 4&M 

30 

10 

8 

900 

20 

65 


LN9830P 

30 

35 

80 

830 

10 

27 

1.8 

V 

PN316C2 

777 k m) wm 

30 

1 

2 

0.1 

0.8 

900 

3 

65 


LN9830PR 

30 

35 

80 

830 

10 

27 

1.8 £ 









± 









PN316K2 

■77vHm)i-v7msfrn 

,30 

1 

0.1 

900 

3 

65 

/ 

•f 

IN9840 

40 

40 

100 

830 

10 

27 

1.8 




2 

0.8 




>) 

LN9840P 

40 

40 

100' 

830 

10 

27 

1.8 

PN3603 

777 K« 6##j 

30 

5 

0.1 

1 in 

900 

30 

65 

$ 

















m 

LN9840PR 

40 

40 

100 

830 

10 

27 

1.8 





0.1 




$ 









PN3624K 

777 Y (m)*'y7®Ufr$\ 

30 

10 

0.8 

850 

3 

! 65 


ALN9850 

50 

40 

125 

830 

10 

! 27 

L8 





(Up) 













PN3610 

777 ! G1W 6^flJ 

12 

10 

0.3 

900 

3 

65 


ALN9850P 

50 

40 

125 

830 

10 

27 

1.8 





1.5 
















Voloftal 





ALN9850PR 

50 

40 

125 

830 

10 

27 

1.8 

PN7601 

777 KiSW 6##JPD+Amp. 

6 

=4<lmV(maxl 
„ 3WI 

900 

3MHz 

65 













Tn 4(K 





Pc 

LN9705'> ') - 

tfliPn 

=3mWi# 









ffoli, P o =0.8XPomax.l$<9fi AlT^SWS 


p 

PN330CL 

| 

TO-18(8MiN:-;uK) 

30 

10 

7 

850 

2 

70 










PN331CL 

TO-18*(W^-^K) 

30 

10 

7 

900 

2 

70 










PN334 

54*7°7Xf 7? 

30 

10 

5 

850 

2 

30 










PN335 


30 

10 

5 

850 

2 

70 









G 

PN331F 

T0-18*(777 l^+>) 

30 

10 

4 

900 

2 

40 










PN332F 

T0-18*(7 7 7 

30 

1 

1 

850 

1 

1 

40 










PN300 

T0-18(l7>X*A-y^) 

50 

10 

30 

800 

1 

10 










PN300F 

TO- 18(7 7 7 !**>) 

50 

10 

5 

800 

1 

40 










PN303 

TO- 39(7 77 Y*;*'-/) 

30 

50 

50 

900 

50 

55 









u\ 

PN307 

y-f)\,s.v k 

30 

50 

5 

800 

- 

24 









m 

PN313 

■»M Kt‘a-(^IW^7 1) 

30 

50 

35 

900 

50 

65 









m 

PN313B 

1M Kh*a-(IR88mi) 

30 

50 

15 

960 

50 

65 










PN323 

TO-92(nTM^7 1) 

30 

50 

30 

900 

50 

70 










PN323B 

TO-92(IR88?Ii) 

30 

50 

15 

960 

50 

70 










PN328B 

TO-92(IR88iiS) 

30 

50 

15 

960 

50 

70 

■ 


*x-;WKSWS„PFffl = r7Xf 7?7 T '(^-ffl.GFffl = ^7X77'f''-ffl. 
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V C EO 


IcE(L) 

‘CEO 

VcE(sat) 

e 

^ £ 

a*v *r— : J 


L 

min. 

max. 

max. 

typ. 



(V) 

(L x ) 

(mA) 

(M) 

(V) 

(deg.) 

PN101/102* 

TO-18 

30 

100 

1.5 

0 3 

0.4 

10 

PN101F/102F* 

TO-18 

30 

100 

0.1 

0.3 

0.4 

40 

PN106* 

TO-18 

30 

100 

0.3 

0 1 

0.4 

10 

PN107/108* 

TO-18 

20 

100 

5 

2 

0.6 

10 

PN107F/108F* 

TO-18 

20 

100 

0 4 

2 

0.6 

40 

PN108CL* 

TO-18#Hg 

20 

500 

3 5 

2 

0 6 

80 

PN109F 

TO-18 

(mm* / F) 

20 

100 

3.5 

2 

0.6 

10 

PN109L 

TO-18 

(mm* / h 

20 

100 

3.5 

2 

0.6 

10 

PN109CL 

TO-18WIS 
(«r wt* > f) 

20 

500 

2.5 

2 

0.6 

80 

PN1 10* 

5<^-fe7 i y 9 

20 

500 

0 8 

1 

0.5 

80 

PN111W* 

5^-te7 = v7 

20 

500 

4.5 

2 

0 6 

80 

PN115* 

F t'A- 

20 

100 

1.5 

2 

0 6 

35 

PN1 16* 

74 F tfa.— 

20 

100 

0.2 

2 

0.6 

70 

PN120S 

3«*77 = v 9 

30 

2 

3//A 

0.5 

0.5 

50 

PN121S 

3^77 i / 7 

20 

1000 

0.12 

0.1 

- 

30 

PN123S 

3^77 = v? 

20 

1000 

0.475 

0.1 

- 

30 

PN126S 

3«477 l y 9 

20 

1000 

1.05 

0.1 

- 

30 

PN127 

y7')vx.> k 

20 

1000 

0.8 

0.1 

- 

14 

PN147 

r-Tivx.y F 

20 

2 

3//A 

05 

0 5 

24 

PN150 

74 F t'x- 

20 

500 

1 

1 

0.5 

35 

PN154 

74 Kt'a- 

20 

500 

1 

0.2 

0 5 

27 

PN155 

74 Fk'a- 
7 7 7 F 

20 

100 

0.05 

1 

0 5 

70 

PN158 

74 F'ta- 

20 

500 

1 

1 

0.5 | 

40 

PN168 

3<07°7*f / 7 

30 

500 

0.8 

5 

0.5 

30 

PN202S© 

3 <£77 = 7 9 

20 

2 

0.2 

05 

1.5 

30 

PN207® 

7'7';wx> K 

20 

2 

0.5 

0.5 

1 5 

18 

PN205© 

74 Kta- 

20 

2 

0.2 

0.5 

■ 1.5 

30 

PN208© 

74 F t'i- 

20 

2 

0 2 

0.5 

1.5 

40 

PN268-(NC)@ 

3<£TOfctf V F 

20 

2 

0.05 

0 5 1 

1.5 

30 


© : r— ') > h y * h h7> yz? 


• HzJ-'+K* K>? 7 ^) 


B % 

® ft 

If 

(mA) 

Veto 

(V) 

Ic 

min. 

(mA) 

Iced 

max. 

(nA) 

t r ,tf 

typ. 

(ms) 

V 

V ct(sat) 

max. 

(V) 

ONI 001 

fi'J'S 

50 

30 

0 065 

200 

20 

0.4 

ON 1002 

fc'J'S 

/ 71)110 9mm 

50 

35 

0.04 

100 

35 

0 4 

ON 1003 

iB'J'S 

/7“tel 2mm 

50 

35 

0.1 

100 

35 

0 4 

ON 1004 

M' J'S 

/ 7T(i2 0mm 

50 

35 

0.04 

100 

35 

0.4 

ON 11 02 

mts 

50 

30 

2 

200 

4 

0 4 

ONI 105 

&mm 

50 

30 

0.3 

200 

6 

0.3 

ONI 108 


50 

30 

2 

200 

4 

0.4 

ONI 109 

s 

% 7 v7°7' 

50 

30 

0 3 

200 

6 

0 3 

ON1110 

mmm 

50 

30 

0.3 

200 

6 

0.3 

oni in 

its mm, mb 

50 

30 

0.3 

200 

6 

0 3 

ONI 112 

nmm, mb 

50 

30 

0.3 

200 

6 

0.3 

ONI 1 13 

Mmm, mb 

50 

30 

0.3 

200 

6 

0.5 

ONI 114 

mum 

50 

30 

0.7 

200 

6 

0.3 

A ONI 120 

t yitilOmm 

50 

20 

1 0 

200 

6 

0 4 

ONI 122* 

-m 

25 

30 

0.1 

200 

6 

0 5 

ONI 128 

7')>F 

25 

30 

0.1 

200 

6 

0.5 

ON1128S* 

/ 9 )\s 
X'lvFttl 

25 

30 

0.05 

1 

200 

6 

0.5 

ON1179 

%mm, mb 

50 

30 

0.3 

200 

6 

0.3 

ONI 215©* 

mim±B 

25 

20 

2 

600 

100 

1.5 


® : r->) > h * : mmitr4 1- k 
a iffiste 


B £ 

n ft 

If 

(mA) 

VcEO 

(V) 

Ic 

min. 

(mA) 

Iced 

max 

(nA) 

t r> t f 

typ 

(ms) 

VcE(sat) 

max 

(V) 

ON2152 

itsiii&g 

100 

20 

0 8 

2 

8 

0.6 

ON2153 

Mmm 

50 

30 

0.1 

0.2 

6 

0.5 

ON2253© 

Mm 

50 

20 

3 

0.5 

150 

1 5 

ON2160 

mm* / f 
m 

50 

30 

0 09 

0.2 

15 

4 

ON2170 

mm* / f 

'hB, MB 

50 

30 

0 045 

0.4 

20 

0.4 

ON2173 

mm 

50 

20 

0.1 

0 2 

6 

0.3 

AON2175 

DATf-77>7 

50 

30 

0.03 

0.2 

6 

0.5 

ON2180 

^Wt* / F 
'hB, MB 

50 

30 

0 045 

0 5 

20 

0.4 

ON2270© 

mm* y f 

'hB, MB 

50 

20 

0.17 

0.5 

150 

1 5 

ON2280© 

mm* y f 

'hB, MB 

50 

20 

0 17 

1 

150 

1.5 


© : r- u > h >fttj a tfgMis 
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HA 4 JLSI 


r •eV'ifJ.— "j h 


b % 

w £ 

uBXf 

ON 

m 

v cc 

typ 

JV) 

lo 

max. 

(mA) 

Vo 

max 

(V) 

v 0L 

max 

(V) 

ONI 501 

%•>? v Xipg 5mm, 
if £ 11mm, 

t-Xyzu 7 ?&t), 

mmm 

m# 

mm 

24 

50 

40 

0.6 

ON 1503 i 

v7°$& 3 6mm, 
if ? 10mm, 

t~7°> 3 1/ 7 ftHtl, 

mmm 

m ft 

5,10 

100 

20 

0 6 

ON1517HH-(A) 

* y 711 5mm, 
if £ 10mm, 

t-7°>3U7^i±lXl, 

i6S^»!6 


5 

20 

30 

0 4 

ON1517LH-(A) 

mm 

ON1531 HC-(A) 

^■V y 7^1 5mm, 
if ? 10mm, 

±-7V:^ 

mum 


12' 

20 

30 

0 4 

ON1531LC-(A) 


ON2509 

m&, 

t-'rv?v9 9W), 
; fjllfi:*0HP7^ /ua. 

mm 

5 

. 

50 

24 

0.4 

ON2521LA-(A) 

mm, 

7~7y3\s?7& it}, 

2 5~7 5mm 

mm 

5 

10 

5 

0 4 




B % 

Vcc 

V 0L 

IoH 

Ifhl 

(V) 

(V) 

(M) 

(mA) 

ON1402A/B 

4.5-10 

0.4 

100 

5 

ON1403A/B 

4.5-10 

0 4 

100 

5 


• *7°h7M VU"-^ 




If 

V CEO 

Viso 

CTR 

tr.tf 

B £ 




mm. 


typ. 



(mA) 

(V) 

(Vkms) 

(%) 

(As)(ns)* 

ON3100 

m mm 

50 

30 

2500 

50-600 

5 

ON3105/3105-V 

*»BE 

50 

30 

5000 

15-30 

4 

ON3110 

mmm • 

50 

30 

2500 

30-250 

2 5, 3 

ON3111 

mm mm 

50 

35 

2500 

50- 600 

2 5, 3 

ON3112 

%mm( 2ii) 

50 

35 

2500 

50- 600 

2 5, 3 

ON3113 

mmm( m) 

50 

35 

2500 

50-600 

2.5, 3 

ON3161 

i!»E 

50 

35 

5000 

50-600 

4 

ON3131 


50 

55 

5000 

100-600 

2,3 

ON3132 

M±(2&) 

50 

55 

5000 

100-600 

2,3 

ON3133 

«±(3H) 

50 

55 

5000 

100- 600 

2,3 

ON3134 

M±(4il) 

50 

55 

5000 

100-600 

2,3 

ON3205/3205-V 

mms. 

50 

20 

5000 

700typ 

100 

ON3301 * 

ssa&s 

80 

*50 

2000 

0 35typ 

80*. 70* 

ON3401 

mmmmm 

25 

**15 

2500 

15-50 

0.4, 0 5 

ON3131 

mmm 

50 

35 

5000 

200typ 

5, 3 

AON3171 

rS5ffitEVDE0860/ 

iEas^f** 

50 

35 

5000 

50-600 

4, 3. 5 


© : y- *j > h y&t\ * : PIN * h t- Km* 

a Sfj&ftfc 


t77-f^'J>^* 7 r-f /<-&>■? 


B % 

Vcc 

(V) 

F 

(Mbps) 

(%) 

itp 

(nm) 

mm 

(m) 

ON3634W 

5 

1 

±10 

660 

.. r. 

250*\40* 2 

ON3633W 

5 

0 1 

±10 

660 

250*\40* 2 

ON3631R 

5 

lMbpS^is 

(GI50) 

850 

lk 

ON3631T 

5 

1Mbps iv 

880 


* l #7 X ?T 4 »<(SI200) , M r7Xf7 97 7 4 ^(lmm<£) 




if 

E 

B £ 

7 rf /s 

Pf typ 
(m W) 


mm 

Xp typ. 

(nm) 

(ill « EE 

V F typ 

(V) 

mm. 

tc 

(MHz) 

3§ 

AIN125D004 

50* 1 


660 




1 8 


10 

it 

ALN 183*001 

40* 2 


880 




1.6 


35 

±1 m 

B %3 

1 mm 

V 

min 

(%) 

& S 

X P typ 
(nm) 

Id 

max 

(nA) 

mm 

" fc 
typ 
(MHz) 

% 

APN332F001 

60* 2 


850 




1 


300 

it 

APN335-004 

60 


900 




10 


50 


B £ 

Vcc 

(V) 

F 

(Kbps) 

IoH 

(M) 

V 0 L 

(V) 

Icc 

(mA) 


PN405A004* 3 

5-16 

10 

100 

0.4 

12 


A 

** 7°7Xfy 97r^ < {lmm ( f>) 

* 2 If 7 XI 7 A ^ ^ (GI50) 

* 3 


Panasonic 
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1 . y 

2. se-t-Kw 

3. 

4. 

5. 

6 . 


( 17 ) 

( 18 ) 
( 20 ) 
( 21 ) 
( 32 ) 

( 37 ) 



1. /S f? bttte&to’Oll'ft 


1.1 SS-^t3 J: 

LN cn 2 gSm&itfBT 

*- K (LED) 

itz, PN cn 2 * h h 7 > i? X 9*? 

pin * b 74 t- vtc 

? bizmmt* b (* h >fy^7r^) * 

KMWt* I- (* I I) 7 u 9 9), *7b74 

'/v-9+£¥<r)£i tcjtmis-mTiz (± ON «o 2 Sc^f 
to 


1.2 *»*&«•« 


LN2D 
LN3Q 
LN 4 1 | 

LN8Q 
LN 9Q 
LN 12Q 
LN 50-79 
LN 150-199 
LN9DDO 
PN 1 □□ 
PN2DD 

PN3CO | 

PNsnnnl 

ON 1 □□□ 
ON2DDD 

on anna 


mi &%±74*~ K(#&) 
mi K(»fe) 

mi £Mit74 *- b’(7>'<~) 

mi $m±74 *- K( * ^ > > ) 

mi *- PCT;l-) 

mi (jfrfe) 58*^4 *“ K 
fgftr'f*- k 
*-k 

¥3H*v< — tf 

<fc h )7>7X7 

* h h 77/x;(/-'j > h >) 

PIN * b 74*- F 

\ 7'y*(*b 4 y 9 7* f) 
mmb7y*(*b 'J 71/7 7) 
*7‘bT4 V\y-7(*b *Xv), 


7 7 4 '< ') > 7 
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2 . 


f £^7 / Symbol 

ffl $3 / Explanation 

A 

APC 

thHitn&mm 

Automatic Power Control 


a 

fiSffi-fM £ 

Gradient of Position Sensitivity 

B 

B 

m m 

Luminous, or Photometric Brightness 

C 

Cc 

? u 7 ? 

Collector to Emitter Capacitance 


Ciso 


Isolation Capacitance, Input to Output 


Ct 


Capacitance Between Terminals 


CTR 


DC Current Transfer Ratio 

E 

E 

ti n ¥ 

Ellipsity 

F 

F 

'± *. % 

Total Luminous Flux 


fc 


Cut-off Frequency 

H 

hFE 


DC Current Gain 

I 

Ic 

nv 7 7 mH (Srlftfl) 

Collector Current (DC) 


Icc 


Current Consumption 


IcEO 

bs « at . 

Collector to Emitter Dark Current 


Ice(l) 

* « ?I 

Collector Photo Current 


Id 

tftnm (PIN * K) 

Dark Current (PIN Photodiode) 


Ie 

4 J /D®cit3£K 

Radiant Intensity 


If 

Hit'S (KSffi) 

Forward Current (DC) 


Ifm 

nits (-tt/vsrn.) 

Peak Forward Current 


Ifp 


Pulse Forward Current 


Ift 


Threshold Input Forward Current 


II 

ifctS (-+'!/' ft - K) 

Photo Current (Photodiode) 


Io 

* ® 

Luminous Intensity 


lop 

»ftfis 

Operating Current 


Ip 

PIN* h ?’-( *- KtS 

PIN- Photodiode Current 


Ir 

IttS (SSI!) 

Reverse Current (DC) 


Ith 

L S^IttS 

Threshold Current 

j ! 

J 


Radiant Intensity 

L 

L 

fig « 

Illumination 

P 

Pc 

3 1/7? tlite 

Collector Power Dissipation 


Pd 


Power Dissipation 


Po 

Tfe UJ tl 

Total Power Output 


Pt 

m mm* 

Total Power Dissipation 


JPw 


Pulse Width Deviation 

R 

RIN 


Relative Intensity Noise 


Riso 


Isolation Resistance, Input to Output 


Rl 


External Load Resistance 


Rs 

nmrmib 

Resistance between Electrodes 

S 

S 

±mm (tsst) 

Photo Sensitivity (DC) 
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2 . b^mh 


§£-§* / Symbol 

f# PH / Explanation 

T 

T 

6 £ ® 

Color Temperature 


T, 

is ' -V s *7 is 3 ^ 

Junction Temperature 


T„ pr 

H 

Operating Ambient Temperature 


T.,, 


Storage Temperature 


td 

®&a#p B f 

Delay Time (Emission, Light Current) 


tf 

t mm 

Fall Time (Emission, Light Current) 


t r 

±mm 

Rise Time (Emission, Light Current) 


t w 

/ * )l X Iflg 

Pulse Width 


At. 


Pulse Width Deviation Ratio 

V 

V CBO 

aw?' A'-xfl (itSfS, 
lefts, EM») 

Collector to Base Voltage (DC, Emitter Open) 


Vcc 

3U?yms (it?ifl[) 

Collector Supply Voltage (DC) 


VcE 

7?fE (ifJtflt) 

Collector to Emitter Voltage (DC) 


V CEO 

ni/^'Xi-yylE (jKiffi, 
IcftS, B PflSSc) 

Collector to Emitter Voltage (DC, Base Open) 


VcE(sat) 


Collector to Emitter Saturation Voltage 


Vebo 

i 5 7 y • />?- xfE (estlS, 

lefts, CMWO 

Emitter to Base Voltage (DC, Collector Open) 


Veco 

117? •31/?)' ®E (03611, 

lefts, BP^Sc) 

Emitter to Collector Voltage (DC, Base Open) 


Vf 

i«®e (aafi) 

Forward Voltage (DC) 


Vfp 

VSMS. ('*n,z) 

Peak Forward Voltage 


Viso 

xtbtimm± 

Isolation Voltage, Input to Output 


V 0 p 

m¥w± 

Operating Voltage 


Vr 

mmn on®!) 

Reverse Voltage (DC) 

A 

Xl 

?§«?£* 

Wavelength 


Xp 

t°- ? %7t • tr- ? 

Peak Emission Wavelength /Peak Sensitivity Wavelength 


AX 

t Ii/Sflifs 

Spectral Band Width 

e 

6 

ft 

Beam Angle at 50% Axial Intensity 


Gu 

TREE S' 0 ft 

Radiation Parallel Angle 


Gj_ 

aaicK^o ft 

Radiation Perpendicular Angle 


G\ 

S$4tt« (X«) 

Emission Point Angle Accuracy (X direction) 


G\ 

itmm (ym) ■ 

Emission Point Angle Accuracy (Y direction) 

V 

V 


Differential Efficiency 



V m*?m 

Quantum Efficiency 
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3. 


hu~7Zcoft$ftzib'i'T, t -f b rVM x (7fc#alf£ 

*•?) I^SEOJ: 5 i+o 


— ojflLED 

-«***■- L_^ led 

L-#siflt u-Hf 


CdS, CdSe, PbS 




* h V'i t- K 


P n — — PIN * h 94 t- K 


b~fb f'V'M X- 

(*¥##**) 


— pnp So" 
(npn) 

— * b IC 


l- by > v X X 
d* b y — ') > b > 

b 7 > v X 9 


-jtm&m-j- 


ty “brJ vl- ? 
(* h*y°9) 


& b -fc > -d- 


7 b 



vp — 9 

?-')> b >tht> 7 4 W-9 


* h IC fttlT'i W — 9 


Hr >-*b (d: M / ^7 ~f9) 
IxkW* b -t >-d(* h >j y p x y) 


« 8 tffc* Hr 








-ity r ^ 7S\x_ 7 b 



7 7 'f ■''*'] V 7 




7 t 3 ^ 77 tyj.-J|, 


Panasonic 
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p 


N 


4. 


4.1 Kitm* 

% *- K (LED) mmt LTIi^l i:* 
t =fc ? i; , °T®fr b 

mtrA ^--k^pn^ 

(C, iMJiffttll; 

h'), P*tNf<07i^i^li-RL, If* 
KS<7>«?liV D ifri) £+„ AcottXg-cfl-S&i ») 
Hli«E V £ epSp-t & L , «S?liV D -V 

i:T^'), N I'vIJL, P«^€E*«A?D.^to 
XZti&t, &W#Jg 
£&'<, % -v ') rmmmm tiro, PN 

t lx, 

iconic, #!£^Hufi<7)x^=Sf — 

T$k%itb L’CftttiLii',, (11(a), (b))„ 

tb§ill)X^.;uir — tz i •), 

EgXAE=hy, y=-j- 

E g : y<> K^> -y 7 ° 

AE : Jf-v ') TWB^-g-pijMox^^af'— M 
h : 7"7>?W5 e3& 

1 / : ftojgfijifc 

c : jfeii 


• • 




( b ) )wmj±mm 


mi PNj$^<^Ktf^ 


m 1 LED<&«fcfc«t!fc 


LED 

M 

SIS 

is ~h m 

P-Nftg- 

« * w 

L‘- 7?&ft 

ft. 

(nm) 

(%) 

IM.xS¥ 

(lin/W) 

InGaAsP 

InP 

LPE 

-m 

1300 

1- 2 

— 

GaAs : Si 

GaAs 

LPE 

rm 

940 

8— 16 

— 

GaAs : Zn 

GaAs 

gc 

m 

900 

1- 3 

— 

GaAlAs : Si 

GaAs 

LPE 

m 

880 

10-20 

— 

GaP : Zn,0 

GaP 

LPE 

* 

700 

2- 4 

0. 4-0.8 

GaP : N 

GaP 

LPE 

» 

565 

0.3-0. 4 

1.95-2.6 

GaP 

GaP 

LPE 


555 

0. 1-0.2 

0.68-1.36 

GaAso 6? 0 4 

GaAs 

VPE+tt 

* 

650 

0.2 

0.14 

GaAso 35 P 0 65 ' N 

GaP 

VPE+fcfx 

* 

630 

0 . 2 - 0 . 4 

0.36-0.72 

GaAs 0 25 P 0 75 • N 

GaP 

VPE+fctic 

a 

610 

0 . 2 - 0 . 3 

0.7-1.05 

GaAso 15 P 0 85 • N 

GaP 

VPE+i£rx 

n 

588, 

0.15 

0.78 

GaoesAloasAs (DH) 

GaAs 

LPE 


660 

2-4 

0.84-1.6 

(DH) 

GaAlAs 

LPE 


660 

5-9 

2. 0-3 . 6 

SiC 

SiC 

LPE 

is 

R 

480 

0.005 

. 

0.5X10 2 

GaN 


VPE (MIS) 

w 

490 

0.02 

0. 3 X10 -1 

VPE : 

LPE 
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t°-?&ft A.(±;A5Sft io'C-5-i.feaito 
A=^~ — Tjr—X 10 3 (nm) 


ZtlZ'), GaAs <Ofg;)fccO t°- M&ftf± 940 nm 
ttiS t%<)Z -f„ H2 lc±£r LED <ofS*x-<7 Y ;u 
&fUt. 



4§itiSft (nm) 


E12 LED0)^3fc*-<:? HP 


4. 1.(1) fcfl-LED 
(1) GaAs LED 

ffitt T'm% ft * £ S i £ K - 7° L r- GaAs:S i * ft 
LED lift CO LED i;ib« L < , 8 ~ 

16% co £ TTs L Z t ( 0 3-(a)) „ 

Si££i;ft Y--f-thTztb, Siftil. Kft- T9 
(±{e## h- Z io4* ft ), ' < 
> KcOr- 'J > , l§**ftlii«JRig<j; 0 ft 

(SftCO^940nm, liusi5*)jt 0 n 

SBM«CO^|ffc!ft £ L T»IA Kft-ifMi£fF £ Te £ 
ffl c > /; LED li S i K - 7° i: it«: T i£ Axi^ ^ 

gwixtf&^ft, *jte«b** , &5i=ac#s*iit 

(0 3-(b)) o 

nSGaAsUZn&mfBft&ftL pnjg&fcfJERt 

££, 3§3t®ft7)'W00nmCOGaAs:Zn (*ft) LE 

DA { tl.it(i3-(c)) 0 

36ft?£S A f ®iRjg l : i£ <, > £ & @ £ rt ft MUR $ ft 
•5flJ3-rt f £ < , !§7fe?ii¥l±fSc^ i ')S^)iS!i^+ns 
LTF £«&!-& 1 i to it?t<OGaAs:Si 7 4 7°(±* 
'SX'f > COftjgli i £ JM, * Mr 

>+1^*7° )7{v D- ?cO;)fc)Ji£ L ft(5< fflc'b 
ftTC'ito f&^fcO GaAs:Zn M 7°l±il- 
4 7’174 v U-? & £'i®j£cOfflj#i:3ft'bft£-fo 





(c) Znffii! 

H3 GaAs #71 LED <Z>^ -y yfcjg 










4. 


(2) GaAlAs LED 

iSttitHtUfcfJSLT, AlAs ?S & it £67 
4 > K7£iJ|£fljfflt ASi K— 7° 7) GaAlAs LED 
Vb 0$ t ( 04-(a)) 0 jfctfi * CO jti&tt L &#??% <) -t 
3 >ffl, *- h7*-7 <h l TfflO b HTP 

it. it;, *'7X7 r -f LT800-900 

nm^CODHfffji GaAlAs LED tlT<A £ 

to GaAlAs (#0 WDHiM ttlSlt't' 

t#, (50-125/mj4) UtitAL:>fc£: 

Altt 4 A * LTi'i 

t (H 4-(b)) 0 $ bU7r t'<^<7Alt?A^:£isjto6 
A * C if ? X U > X'Jfc (#1500/^) £ * CD .h leftist 
b btiTi-'i to 




0 4 GaAlAs LED ^ -y Xtfcit 


4.1.(il) "JAILED 
(1) GaP(#, Si) LED 

GaP(^)LEDIipS?fiJ^UT 7-t7'? b LT®S 

(Zn)£ K-7°t6£[s]B#U, S (0) £K-7"L 

it. GaiPWf§t-liai:g»Lt;Zn-0cDM 


— fi<D T lvxi/7)n;771'77 7° A ill § £ l 
T*^700nmX>#fe(75i+-> h >?£*£ L i to n {fill 

fflLTl'ito (H5). 

GaP (#) LEDliZn-0 5§7t-b > ZCDilJtCPM^d 
X 10 17 cm-3) tft) 5 £ to U, *<DIS 

tD At 7 0 i t < , 1- 

2A/cm2c7)m-i® ! 4;gT-® A$«£t;L i to 

GaP(li)LEDl±3Bfc-fc > 9 b ITII (N) A* K 
-7°£ftTfc*t #£<DZn-0-t> Z tlHltfUNi: 
h 7 7t^W;x^y h >5§}fc£l it. NCOK- 

6L<St#£iiitA f , Hit?RSlififelcja-t#ito 
*£fi&LED(555nm)c7)?S}fcl±7 * J >£tL£t6 
h ><DSig^Uit§St5 t<7)i;#Xbti 
Ti'ito NiK-tLSi'/;)!), *£H Afigf 
ttriME <D 9 m & 9 1 1 ■ * • t < , 16 V » L t ?# b h 

L fz 

LPESA f WI§ & ft, mit if- Z *> { '555n 
m co^ifetc ft i tcOSf-g LED (7 [ZEiSJc t -5 £51$ 


P«7g® 



0 5 GaP LED *v7m'iB 


(2) GaAsP (#, «, If) LED 

GaAsP^iiof ft LfLffl- 1 - L°Z4r'>7 JH&ftSCV 
PE) i:iit GaAs t At GaP WSfiLtUllB&Pffi 
fiK£g*AXU- Kl£j&ftt, f cDj; ft ?§;£?&& 
Ul£ b7;ni GaAsi-xPx Mfilit f§7fclfl«t± 
:«nfi:Zn £MSH-67£i::£oTf#bft* pS 
fS«T* 0 it(B6)„ 

GaAso. 6 Po. 4 /GaAs(#) LED 1± GaAs 
^6Atoi:, #*^cD*t5££i;a&iR£ft, #ffijg 
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4. 


It!; =k v'uma t eA//, -i§jtgpW7H; 


& t, '#IJ * £ £ A' L £ L E D 7 U - 3 <fc"<D#Jr 

GaAso. 35 Po. 65 /GaP (^ 5 ) LED [t GaP SttS £r ID, 
ttfg^cDftnSJRiarK <" t i t, i:, Hjfe-t > 7 S L T 
N SrilsjP L mtfcSS^CDr&lJ; T I/' S i* 0 
GaAsi-xPx/ GaP(f!, M) LEDIi^jtlWP/SS- 
£J:0£< < L, life (610 

nm) £ f|fe(588nm) l T <D i to t'f ft t> GaP 

I'ito 


pfflW® ZnteSrl 

X, / 




N*« 




TTO3 

\ n ffl 


(MU® 


16 GaAsP LED -f-y7'filji 


(3) GaAlAs ( ?S) LED 

GaAlAs (*) LED liETIILED CD + ftt o £ ti® 

/£ g ft r v > 1 1 „ 

AlAs £ GaAs it * <?)&?%&##% 
GaAs*tS±i;^!KWGaAlAsl5 s B B & fi£ ft $ -tt $ Z 
£&?§$ to Gai-xAlxAs LED CD|§jfc?&&l± AlAs 
bhii-tf, LT!± 

(«««&*) 

660nm Liiif ft t to CCD GaAs IS b b b £ GaAs # IS 
JiftffMtAv > Hf j|f (SH)CDLEDIi300 

mcd (lF=20mA) CD LED £ L T, ^bfti^Du^r Dg 
ji(DH) i: J; D SOOmcdUicDiSWJtT^jiE^CDL 
ED 7^ B a a tt£ftT<D£-f (EI7),, 

^ 660nm CD?§tfe®fi:!;t't L T Gao 35 AI 

o.65As^|MCD_ti;P - Gao.2Alo.8As S (''^D ■\'J|S) I P- 
Gao. 65 Alo. 35 As S (f&tfclS), n-Gao. 2 Alo. 8 As(V' 'J £’ 
/§), n-Gao. 35 Alo. 65 As (7>t';71')lf)CD4J | i (tlfiifc 
fiM L * LED It GaAlAs *|&CD|£ ffl £ * B gP 55" H 
ffico ?S ffl 1 ; <fc o T TtCDlX D tn L Sr * * T ft <0 , 

1000mcdLl_hCDrti$ilS'ft7!> i )i|(& $ ftT ID £ i* o 
CCD DH Dt3§<D LED T’lt, }±A £ ftA®® £»id 
( 0.5~l^m) izfflUZibZZtrfT'Z, US 
HX&J:n'PZ<-fZi:tb ftiS&tt. ft I r1B#i;^ L 
tl'tto 



117 GaAlAs LED ?y7m'm 


(4) GaN (W) LED 

GaN#feLEDIi^7 7 4^#*6±UflfB&t:.<fc 
o "to |£,®|Ga Aft HCI L Tf#b 

ft -5 GaCl t NH 3 ^*IS±T'jSC5$ttiti, 7>K 
- yt-NlO GaN ISaa * f if bht-foZ cDbXftcO# 
mizzn£ b°--fi$ttpm-izzv£-ttAfr', : tm 

^iftffijftcD Algf#! ft& 0, pn$£-m£ < , A CD 

± I : M# L A ms £ CD F«T ft MIS « it A* fig $ ft T 

(Di-f (BI8). 

7 jStfir!t490nm ft, HK'BS 10mA ftl'l 10m 

cd <nw * $ a*?# e nr 0 1 to +^ffl 1 ; * 5 pj? 5 

$ T'*> -5 **, MIS ^5aCD fz i6 4—7.5V t 


nVPEI^ 

■iVPE« 

®«® 

H 8 GaN Wfe LED 

4.1.(lll) 

(1) HI 

— +f'cDf^jsf^Ii^ gl 9 IctSL £~t 0 

1 1 twti; 

W!'J£ icit. 


'*f~ ~7 7 4 \ 


(CA UfiS . 


* " ' \>7t£ J 7/ T A - 
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4. 


(a) U — -»f Uf'^CO'nMi^c UT*I 3 A £■ JH4 1 £ -It 

T Myij'Mtni & iSy c? "tt, L J i 'ffiftiaEW'®; F b. ISftl 
»Wipj±$r 0 O * -to 

-r- K<om-fk, tr-^itR$coM'>, 

JlX^^Sria*) * 1-0 

(C) l $ i ir«ii?tOfgTi: W|6j Lftlft-s Ab, IT-t 

PS 9 £ 3 f ft T fcf- AIa^' *9 

£A§<L, 

Albino *-n 


p« 


vmzzzzmzzmm 


mmm^zznm 


n (Mietli 


/P-Ga,_>AUAs 

(? 7 VKW 

P-Ga,_ x Al x As 

(iftffiH) 

N-Ga,_ z Al 2 As 

(? 7 v b W) 


(i£) y>x<z 

i§ tf. « : P-T'ISm* 
77 ;K« : 

fztb<n'<'> -v 
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(2) TS U— If 

TSU— -T (Terrace Substrate Laser) CDfi|iii£' 

H 10 tflJt. 

r 7 x §r iSit 5 c £ (: £ O TT- # A i£fil<A{tIf-4£|S 
W+*#i£TI 6 «S -tt 5 L --ifTH-o Zn 4 £®c!»£ 
«®(7)-gisw^ mtw KJS < A ft t-m-SlirSttl 
CO — SIS !-*4* L , *£, ffittJBWflrftflOUioT 
(t b A )ai flf ^ £ » A ft u u - -f it t fs] b fSM I ; m 4 1 

l , mnmm% < mu $ n * t 0 &o r , t < n u 

-+Ti(£ta Kfgat, msc* 

tf- A flfPM* , Dil>9»i^LJt„ 




VZZZZZZZZZZZZlZZZZZZZZBr ' p (HWti 

- N-GaAs 






M 


nzzzzzzzzzzzzzzzzzzzz. 


■ P-GaAlAs 
-P-GaAIAs 

(Sttl) 

'N-GaAlAs 
- N*-GaAs 
n ff«g 


110 TS L--?8?3S 


(3) TRS 

TRS L — "T (Twin Ridge Substrate Laser) CO fff 

it£H 11 (ctRL * 1 % 

n - x> CD ' J 7 y ( 7 ) ± l : Ji & ff# f& T -5 T i: U T 1 , 


£S# 14 J: <(^:i£ 0 T'^P 
— -TT'To 1 v K/iCLAtbT 

Ti ^HTb- AfI£A# < LrhllPS^&iliP^ 
•ttJTo f<7)±, Aocoi 7 y!iL--T'7fc£n&iRT 
3 W4TlTbftTo6cOT\ 1 v y (b]c7) 

Jr.£pcf?£'t£)S uPSze £ ft * to T cTPS^^Ml^L® L 
rmibhfz Zn*6»tfl±, ^iiA^LTCOMtetrt 
■tf<ftj£ffUPSSL* 1 -o Sot, 
mil, #-*- K 3 §«£f#fti: L*t 0 

iilffllts;, » I c «dn 1: Sr t 3 TA X Z 7 7 4 1U 

LTSfflt'to 


Zn 

zzzzzzzzzzzfczzzzzzza f 



•; y-> 


&ZZZZZZZZZZZZZZZZZ z 


-pff.M® 

n~GaAs 

p-GaAlAs 

p-GaAlAs 

n-GaAlAs 


+ -GaAs 

(M) 


0 11 TRS u— tfflfii 


(4) BTRS u-if 

BTRS u—*f (Burried Twin Ridge Substrate 
Laser) 12 iclRL *1A 

ZloCO'J 7 y 1 1 £ It 1# A [11 flAI COflJ,i#,(± TRS L 
— +P (ftifj p- £ |s] b T'T o TRS u— fi co^illi, * 
iiitiiAc T)tztb<n n /#A'J y y ulST'Wj Z 1 1- 

') 7 y'TdiCCOAmm^-ttf: .ST' to 
<ai±*L <«'>L, TRS U-fiOfipLlB'i 
TRS U-mAAttaAllJ^LlI 

1)0 $ hi To 


WZZZZZZZZZZZZZZZZZZZZZZl 


Jp^j 


N / 

•J v '> 




mZZZZZZZZZZZZZZZZZZZZBA 


HI 12 BTRS 


-N-GaAs 
-N-GaAlAs 
- P-GaAlAs 

N P-GaAlAs 

NN-GaAs 

"^P + -GaAs 

(#tS) 
''p Ms® 
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4 . ***#**■©»&*:#* 


o X , fJirFij fi b [Ibui fi t'v) Fu$ii[l£l '<£ Mi'HI X)‘ °J BE 

T”, CD, "T 1 ) > T 

f <’afctt&£SyfLit. 

4.2 gft** 

^'J3> (Si) fiOPN £, 

013ojr,9tc, 

L-t-r. 

'J F"Jf> 

•y 7" (Eg) J: f) Jz£ *£3-^)1*: — <T>t&&, Ztl^co 
ttUtViElUt, PN*-e-o«*^Eic:ft-5Tl£ 
tfcU £5.*Hitaigt£ tfSC i-oXlwmzti 
iE?Lii P Jf^aSA L, &ffi$r%fft 

taif PNg^<Dir£ftlc^a<*at 1 - 0 ftfcj: 

r>x, wi < macic^m$n^oi±PNs-g-<7)Jt 

0 i flc#^ 

Sr^UtMt &*:/>, *a^f6£lcliSF#L£-£ 

-Co 

rgjftgjfcJcWLT!&J*£±tf&atf>{;: 

Sr, £££>{;: li, Si 

^Bn-ftiSlcS'S-SrUMI 'S-G®*** lit, 

Si * F t- Kcojfcc7)n^j|X(cJbit.5Pl#ifeftl±, 
Si «x$/i,3f-A'> K^> >y ~f Eg A 1 . 12 eV X'h 
ZZtfrh, 


ttcm-t o 

014 l=3«&5:* F ft t- K<o3§HIIS8&£t; 

lit. 

+%frt>, Ato±iz&'?<%mmMiz, m srt 

t— k t m&’&m. cj w&m a a -? * i 

at to l tztf-oX, * F ft t- K<D*at«JE 
^FfSaii, ^^HtHS/WaScD it. 

I=Ip— I d 
Ip = /?qRt 

lD=Is(exp-S|~l) 

i : jbtjsat 

Is : rt t- Kcote 

foatSE. 

q : *w 

k : jK;w'yv>^ic 


T : IfitfSJt 
£ : *t- • jE*Ltt<OJR* 
tijsp 

Rt : #?l-?RJR?aa# 

mtm? » 



o*— a 

AAA 


W0»<o*at 

0 13 * F yt t- K©'^ F ^tVP 



ry-F 


# v — F* 

0 14 *Fytt-F*O^«0K 


4. 2.(1) *F tt t-K 

<t F V 4 t — Kl±, jfcBf.ftU JroTtl fzM-f— 
IEJL*t $:*«*£ ITtUfflltto 
tiiti±015-(a), (blC/tti 7 IE, tk-tfy ') 
3 > ?’ 4 t- KirlS] b't\ PN^i PIN if# con -DU 
5tit b a t to 

PN®l±«#<DPNtt£$:&*, ii:-tfo/HT 
x«SgT'ffl I'Gii, trPimiH i of if a 3 i co a z co 
PNfi:Ilit 0 

PiNJgiiPJft NJgoMi-ffi&#t« ( I JS) Sri 
i, PNJg^lEiiyHTX^FPinLtfifflltto 
i < ie PIN /It- F"liit^14i:t <-a, JSSHlJg 

co-f i l T m v ' b a t to 


p ®&»« 

N®**& 
v-KUffi 

(a) PN® 

± 

rs-YWfc 

P ®&»« 

»aai 

N + *« 

* v-Ktffi 

(b) PIN® 

012 tastt-s 
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4 . 


PIN Bli > U L T * - I ' 7 + - * x, n 

> '* 7 h-r'-f x 7 , bff'+f'-f x 

L T <50 ffl It L T § T i-' f t ( 0-16 (a ))„ 
i * , iifetw 5 ±>mm. <7 )&m > > 3 

> -b > -> r 4 7"r" -f f X 7 (PSD) t A 0 £ to 

rf&hx fc o , sffi yxfAciiffl^n 
Tl'if (0-16(b)) o 




0 16 PIN^<D«3i 


4.2.(il) *Fh7>yX2 

*£& 7 fcSii£?# 3 ::£ 
lit„ -?-<5O^it(±017(c^:-t i 0 I-, -> ') 3 
> 7° U — -plf? ( 7 > y7 ? tP U T"i~ <7, +5 j" 4 xfc 

< lx St 

-t -5 bit 17 M%<V{±W.% t’KJLJitfZ 2 ftTM 
£ to 


Jt 



017 * F F7>vX£ 


'X-X • 3 u F t- K(C lh±% 

i H%, NPN F 7 > -j x 7lz X o Xi£<fiHt t 

3 u 7?lz IE, i 5 •/ ?lz&r)mB.£mulfzik 
MX, * F b 7 > i? t, $.'< 

^TXtiCiS^-X • U* F 

*- Klc t, 7 tl&X.®?) I7>y 

xi'^-xtSii 1 ), hFE fo 1 - Ifipl ? ti X: tb 

lc = lB(l + hFE)— hpE-lB 

Ib : * - V<7)±mm 

h FE : F y>-JX7 <7)®S[lf ifs^ 

tfz, * \- }- 7 > V X ? <7)ft±.m\ 1,100 
nm i •CSSS £ i % & t „ 

018 (c* F F 7>7X?x>3Hffi0S#£^L;£l7 



0 18 * F 7>7X?0>^flE[|]l& 


* F F 7 > yX^tKi, 2^7 1-/iA'-xf<j- 
^ 7) 3 ig-f 7 -1 7“^£ 0 , ^-X#§(7)i<DI±, F 
7 > -7 x X i|S]«i:^-X/<^ 7 x 
ZttfX'Ztto 

v<7)* F F 7 > y X 7 li, *-FXFo*'»jtfi 
*iJWSrl±Dfe, *F-tr>-0-^, t/FTlvF-^ 
WijfeSUi LT*fel£< fllfflS nTi,»ii-o 
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4. 


4.2.(m) * h> hy>>Z$ 

* h y- ') y b > b y > v x 7 t£, — uso* h b 

7 > y'X? J:*)igv'3fe®JtSrl§-5<}: 2 
§7t*^-T'to 019.1=^1- i 7 ic, — 7C07y7V) 
tfimoco (7> y x ? v > h 
ts n , 11 ) 7 >yX? ***#:«, 2 h 7 > ->' X 

9 * f l|ipSffl iSoTl'Jto 

* h y- v > i- > h 7 > y x ? (£, &»»**'» 

< i-tw, VP^-J 7 Z<T>$mit\-ft 

LTfc+&*S $***$:&*£ £**-?$* to ia 

!gSSjfc*T£ LTI£t£ «fc <9 , h 

-b >-t, t 7° h T 4 V U- 9 J P#?|-LED 
-ttT, kfT'tT — 7°cO(tnJS, & £'!- t 

ft$ tlT^it" 0 



0 19 *h^-U>h>S7>yX$ 


4. 2. (IV) fcflHb#*** 

'M *°-7 Icrn-feXTfefflv» 
T, 7 h 7 'f 7 - K, r > 7°, y A 5 7 h [§S£L' £ 

o^miiiasss £" ro@»»S: if? 7"_hi;mf*ftL 

Zi^tSfT'to 0 20 fc^cOttit^Lt-t. 


Tfe 



7 r ft 7— KsTiii, SW(PiI)- i t"7 : ty77 

i (N|) fficoPN L, ®)Si®S(± GaAs 

yfc^m fcff t- K<o?g*i£fi£ i <-?-yj- Lt^> 
it. ifc, WS7 -d^x«S*1;J:'), $t£ 
si5£ii^»iis]M£^m 
-CilSS[cffA-ri>7ti*«/t xr£L*®rLt>'i 

fo 

t h f f t- K £lf-tWI0S&, ^€)±0S#4- £* 

tlf 7 7° tC H$Hb L fz A h IC 7>7"n .y 7 ft 

9’ 7 A £0 21 (ctkL i -t. 


© 


© 

(D GND 
© Vo 
© ® Vcc 

0 21 t-HC«)7'n722tt27A 

f ' y 9 * Hi t) M 0 # it *■?■ I ± 1 « t = £ o T tfi tl if 
t V • t7-t5#tt^t t>, ££, TTL, CMOS 5 

£"7> n y 7 X SIS £ CIST' ^lii'6, HKt&ft 

A<Wf>, x-<-x7 0 7 h £ { £ 2 >&£'Wf$ft£}f 7 
TV'i"t. 

^^[imfUlgD20SSgi5^ffl^)XA/;-t 7 7“£* 

h F 7 > y X 9 £ (BI-CO/? 7 7 — y UAflTffll 1 5 
Zbrf-?&, ^mt9 t fo* H:>+, Mx( 
7 -7 1 > t 7° h 7 t V L- £"<7)^}fc^T-£ LTflJ 


4.3 

4.3. (i ) * Hrvtf 1 

;£ h -fey-tli, £ 'Stjfe#© £ — 3 7) / ■? - y 

7-yltKca^iXX*, ±i,z £ 

£1$tb-t&4ttg£ L o fcftfcrg-Sfrf T-t. t h -fe> 
i 0 i*a»t h ti 

® 

<D /J'S, Kflffitt. 

(D 

® Jt'^aKA^V' 
d) TTL, CMOS tci[£p' s TtK 
^£"T)#fi^i-7-riJ0 it. 
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ti, 0 22t;^Ti;9U^)fe 

ire* 1 ?, 

trot-, f*a, 

fifS, Sis# Hto 

, fi#^OGaAs^fL 
ED tf, ^tS^-Uli Si * b b7>y*9 
i'bftito 

o— ?' Jx>3-/, 7 > 9, Cl®] 

£", ^Wfi']^®]# 1 k%%.\t s H\~W8k'$ £-b >+(-£ L 
T ^ n T i- -fc 





022 m.mmtsb-ii>^ 

mm* h-b >-ti±,s 23 -(a)u/Kt=fc ? r-,%nm 

tif* 

A'bcoMMitcoSft^^ail-^ icDT'-fo *M > 

? 7 ~f 9 cJt^T, •£ • 

I, X^-X 7 T 7 R#t 

< * *3 

it« Si^ h h 7 > y'X? 

i*i:* h ?- ') > h > h 7 > v'x 9 t «t < ffli'b 
hlto ifz, • )fc#WUSHii£ 7 

->'i :5 • y^H-) > h IT-ft-ftt 

5«ii:L/: 5 -K»t®+ h -b > -^'(Sp^LS ftT 
i'it„ UttlS L tz m+T% 0 23- (b) 1-fcOffi 

it &t?< Li’fo 

k^- 7 - 9 comb-wo, ^¥^swftco^- 

-ru-xc offing^#, -t-? 

OHHeMUPS oti'lto 



V \ 





0 23(a) 



0 23(b) 


4.3. (ii) (*1**7^) 

(!) m m 

*YhT'(Vls-9 (frhtX?) li, ^.±m=f- 
9 )x% x&timiiw.ftmz&mzti, itizx'om^ 

Z&izzt &TZ h 4$tt Tzm=f-X to 0 24 

l:t 7(74 VU- 9 com*mmm£*ltt' 



0 24 s^ili 





4. 


- 7 7 b 7 'i V ix - y fg 

(GaAs) 7 

— KA\ (Si) 7 bb 7 >y 

XX, fcil/f, * b VA 7- FZtffr'IgHZtiito 
Mj&vh, * b rt 7- (ifnia 

ft, iSBSS^ElftSrif) £ 1 f--y7“{3#«L*$* 

77° hT't V lx — yxnffbR i LTii, 

(D ff-f-feii* 5 '— AftttT”#) 9, fcb*f! 7(7)3# ^ 

(D ,J^ . HM 

hixtt, 77° b T4 y ix-^i±, 
*7-x>1*j&!c i •), ix>y;ixh yy^xygs, r- 

') > b > b 7 > y X 7 5-, T*> ? Il'dlt/IS!# 77\£> 

•)lt„ 

$ i, AffiKS, AiftS 

gm, T-f-ur&tiM, mtmmi±m%i?tf*>')t 

to 

77°b7xf VU--?ltMMfr'£'''COT, 

ttiz&-?fcmtcom#ia<x-££to Kmw dips 

77 b 7t y lx — yx)«itf±, 025<7)J: 

Art 7- b"t* b b y>'JX9 * 

x>@*) ^^iS 0 fli7°ifyttfllu i *h=-;>KL, 77 
r -f 7/v/'°x£ft»), 

ixtUfll'C'-t— -a- b"7 •& 2fib y > X7 7 
7 7 b 7 ^ y y 

— y n a > h°i — i'Wf® t &tc Aiiit)® 

S&«Oxf > y 7i- x, Itfiwgft.&lslftffoff-SHE 

it 12 £' (c * A it^st. 



4 . 3 . ( iii ) J-— "j b 
( 1 ) -t 7 (bi -7 b 

7 b -t >77-— y b 12, / ' I 7" 1 ) y Kbif'fi (r/E 
fflir, 5 -7-11/ K b 7 > > X 9 if y 7£(5 a a D 
g;/s 7 y > 77 — X A LA • §§AS-P<t ix — ■f^'ft 
LAt<OT7 0 0 26i:f OWiiSr/TiL S 7 0 Sft 
$127') > b#®Uiftie®A77 > b IT* 1, 
LED IE®) HISS, ttfflEItt &mn % L , x77 > tttflil 
7£fA LT^^to 


+ hh y > > x y led 




0 26 b 


( 2 ) 7 7 'f' ,< i -7 b 

7rb /Lx- y b 12, ^A*At L < 12# A* 

f 7 7 I 

hMmzZ-i-C^ti-o 0 27(a) 
IcAx^yy^y^-— 7 K 7 ) 0 DrfflSr^L J 7 0 ft A, 
TiewAx 7 7 y-ty i-;m0ft$£ l TlEfj 
0ftt L < I2iffips0ft£-f7btlft0jf Hy'i- 
/m 27(b) C,x-7<7)^Mlcf&t7i^n a n'fb§bl7 
v>it. w tlG<7)7 7 -I /Lx— y b SrJIK'S ^ £ 
tw j: *)7 T ^/' ; ''fe>7, 7 tA' - 1 ) >y^#lilc 
d t 7'T-^ it. 
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4. 


{v ■%.-/ 9 9 tv) %1-rA^ 



m 27(a) 3fc:3*?$^ya-;u<7)Wffi 



0 27(b) @j»^5/JL-;U7)*J® 
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* zj±L Li <WfV) 

5 . 


5.1 

^§7t^-f CO AfccOfIMffi i; |±, Jft<H1®J5E(Radiometry) 
t PI jt ( Photometry ) ti • jh> >) £ -f 0 
®tW?Itei±l±t^TC0iSSc0S5cMUM t Tilted 
f?4 ? tot, SiBW«titiSl±¥Jfl4»*!6*S:t. 

7 -y h (W] t*to iHbfe?Al±^im« 

co®ftoai^iff 4 5 tot, Ji«jw&d}SBi±AiH 

<og<Ofl!®gi:£i>#;)fc!g®£ 1 1 >, 

— * > [lm] T'-to 

5.2 3tfl)»S 

ScMttEfflttMti (W) £ (lm) uBSfcifclW 
{#1- £> 0 £ i" 0 555 nm C0)j£;8:)fc 

CO 1 WcoafcW*# 6801m COAfc^Uffl^-f -5 iiglS £ 
ntl'ito fjflxff, MlMt'JtMcomi&i&Uxt.'?' 
>f<£ht to 

c 780 

F = Km \ V(A)-P(A)dA ID 

J 380 

t-ril, FliifcjfC, V(A) l±ika**Mtt, P(A)liJfc 
WJKMtt, Km lift**!** (6801m/W) Vto 

id mmm, mm 

mmmmmnm t & n , 

ffeito 1 Dftcl it, f«ilt 

l££ltl§[gcD s fMZ-y--*''’'( y'j 

n > * h -fc ; u £ jftiUJjE LTOTUto 



01 «943§Jf, K3fc<7>«'l:t 


l± $£® <0 £ US ft T'£> -5 Seftlftt E tm-\& 

0 , f ^rt]co?fj 5 Effif #) § n £if 

jto 

Sr/TcLito ®3(ifrft«^ffl^AiSiJ5E^±-t-, PI 
t mw, iteft i"ft'llMco|g7fe*^i;A-tL T 


i±, tto 


l Rsinfl 



-is *' 11 


ds = 2.71' (Rsin 8) • Rd# 
dw = ds/R 2 = 27r*sin# , d# 
dP = J(0) *d<w— 2 7t'J(d)- sin 6-d8 
P == 2?r jj J(0)sin 0-d# 

e+a pe+Q 

AP =2n\ J(0)sin0-d0 

e~a Je-a 

= 4 n • sin o-d'sin 0- J(0) 
—7.(6) ■ J(0 ) 

P = 2Z(0i) -J(0j) 


02 



(2) 53-ife^ 

-s iia 

4 i:>k tit. if mmmt a 
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5 . 


5.3 

J&StS (fflttS) <nj£m£tt~rl-7i<l tt. 

(1) (it®) 

jfci'JS t b h 4T7[t4l-f§iftt 4 3fc<D|jii/So 
TfegcomfiT'i.5 * >r*7 (cd) lie^(O«0^i:* 
4Hf$ dm2) l/60^lri' 

( 2 ) ScWsK OfcjfQ 

I- i> ■£> EIS )S;© t 4 7 £cd Jlo 
Tfe^comfiT-#) 5 >u- > > dm) (±-r^rc7)*-(p]Ujtt 
»$;h.4 1 cd<D,6J£i]f ^b, 

-to 

( 3 ) mmm (pjs) 

h 4 l5ffi £:P« b t 7fccDiji;fS 0 
BS/gcoM&TbZn'?* (lx) If 11m COftsKT* Im2 

( 4 ) mmmmts.) 

Sifefe KWffi 4 £fr**;&lSl* 5 Jifc£S«W 
4 $ 0 

SfttfiJ -? t t (7) i: fS a L , wmufa t b <r> W. ir It 
cDmiiSfiSDcDifclf £$ l ito 
i t 0 


*1 


is a 

is -§■ • '& 

miiMKS) 

mm | 

(Radiant Energy) 

u 

Joule 

(Radiant Flux) 

p-ALL 

r dt 

II 

C/)|«- 

mmm 

(Radiant Intensity) 

j-¥- 

a co 

W /sr 

mmm 

(Irradiance) 

rr dP 

H dA 

W/m 2 

mm?&m 

(Radiant Emittance) 

w dP 

M =~rr~ 

dA 

W/m 2 

mm& 

(Radiance) 

r-AA- 

R dA' 

W / sr.m 2 

m±m I 

it it 

(Quantity of Light) 

Q 

lm • s 

* * 

(Luminous Flux) 

F- dQ 
F <" 

lm 

it m 

(Luminous Intensity) 

1 ^~f~ 

(1(0 

lm/srCcd) 

as m 

(Illuminance) 

TP dF 

E =~ir 

lm/m 2 (lx) 

t mmm ^ 

(Luminous Emittance) 

L ,= -~fr 

dA 

lm/m 2 

m m 

(Luminance) 

dl dl 

dA' cosOdA 

lm/sr.m 2 (nt) 


5.4 3t«*0S#ta)S^a! 

feomit)tMP (w) 

(A) IfoST' 

#x.bt4 JctfJto 

R = I/P (A/W) 

■Srit^JSoateli, H 5 CD f o tdlft, &&<»% 

!Ss8li, — t & H^itW-'kX^sitM.b IT 

£< f to 

AW*®cotr-Afit±, 

^U-CAWtf- Mi $ < 1 4 

£&, > 

X t TftdX* 1 7 h * (0H X. If 10^ms«) £f#£ 

to t)fc<D^7-£«5IE£ft;tx<7-;< 

- ? i: raa^ L , 57fe*t- 1; Alt L fcBf CD^mf/lt £ 

<Dit£j£tf>£ to 

*&*?«.(*) t±, Tjxm&to. 

IMtt 0 cD3§£3&cDjt&VH\ 

7ext (A) =^X 10 3 X R X 100 (%) 
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5 . ytmmtmt 


5=5 ¥-*<*U-+K0f!j^^>± 

5. 5.(0 % Hit) Po(mW) 

t to. z<nm LD izMfrzntiiix, 
;<-?< 0 ffi;fj£Y £ ITX-Y un-y'cffi^+i:, 



0 6 


5.5. (il) $Sfi!>J$:& A l (nm) 

3§S*^Wf#t£»]l£l±, 0 7 I : ffl ^ 

it„ iv'i to 



0 7 


5. 5. (ill) l£A''Uft (Radiation angle) 

tK^CE^'*) ft #« (deg)l£, 77-7 -t — JU K 7 n" y — 
>c07K^F^[6]C0(2;^' t 9ft&i.H>il- o (^$Si7J|6]co 

tCA'Oft) o 


Sit *) ft 01 (deg) I J , 7 7 - 7 •< - )V h'V <9 -• > <F> 
ilii;^ta]y)i 2 ;A f >)ftSri=H'ii-o 
OftM^ri^'Qft, ^jtiE^ftli, 08 C/Txt 
L S ~f o 
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5. 


5.5.(lV) (Astigmatism) As (^m) 

7fe$4^Ta] (- *■ tt frig'll 

ifJ^ U (i H 9 WiliJ'^ ^rffloito t & b *b P > X 


##>, zn& As t m>ito 



@9 #.6fi§MH:£>i 


5.5.(v) (Relative intensity Noise) 

R1N (dB/Hz) 

n<D9t^&m^ 

(Djtiijtl&fS.l-tf't' -Si t&tH'Sto Tfe'if £•*§ 

010 l^t t 1 & 
£§S£f£ffllSto xblijtfM x^Kaiifett* 
Tfckty ? 7 7 i otl'ito 

ft£ 

c-(-y/7i:?')> h $nr <as -to ifijiitthti 
li, U>XLiT'3'JX-h£ft, tr-AXt'^y^ 
T'2#faU53-»j£ftSto llt^e-^li, -61^ 
ND7t^?4I»), P >XL 2 t t '5x-_hi:ft7t^ 
ns to stKtf-Axt'i y 

n, -3l$(±b- fulfill £ to TV 

i] J y 1 UlSift £ t, P > X L 2 C7)ftig 

£It&<a£ to IBi:tf-A77'J 7 Xt^'iij^n 

AfiiiAXijfcii, flTfeH'-Axt'J 7 yiXiSST 

fgt& L /; 7 4 v v - ? £jli! $ PIN t I- y" 


i t- Kt-S-ytL, X ^ 7 Hi • 7 + 7 I f T'JI 
£-£*itl S to t h y*i t- Kf-^C Ojfe^SM 
$ tt -S 7b f , CCOjfeli, 7t7 7 'f ^'l^pl, ^yfcSf 
i:j:7TXA7 £ b It fi 

yfc P — A X 7° ') 7 y UAMLAytli, hf>T'tA J , 
*7r CCOyfe^T 

v*y ? 2 tt&f* £ •£, iS.WMt<r>wm&ftm. 

t:lTi')ito 

PIN t i y'M +- Kt-gjfcL, Tfcffi/jiW (APC) 

LnljfSUtoTjtai^^SilWL £ to 

t#f$P-t>'X>5?9 jfcMii, si^ND 7 4 ip 7 
U toT^ft^t+Sto ffilfiitlHitH- 

*-tt* U— L TSffi L S to 
S 7-tcfcO i 'P>X'L 2 (i, ass^lfl-to, — f*£ 
LT»»)$-tt, £ b t 5 x-(i, PZTUt*9l!fei 
UIMKJL, StW^Afi^iiT/EtSto 
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L, 

L2 

BS 

VAR. 

PZT 

PBS 

QWP 


mo m £ & 
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: u 'j ^ — h u > x 

: tf > h u > x' 

: tf -ux-f')-j 9 

ATT. : 

: 

: tf — Axyj 7> 

[Z9 M M IM 








6. ffUttlCoi'T 


6.1 

6.1 . ( I ) 

ri^i&itj cobtiz vb'ix, it 

IsbX TJ:^n a nKJ flMfittili**, 

m w rn^xb •) , i tz 

mmvif&itomshizi'E') ztnx^< **<#ii£is 
gtt. CLiTiSfflStl&^-SiJl, » d p 

ftA'S**®# L fc^T-fA*. B#Pa1 Irig-r 4 

&mm t , *«{= misi- & 

IW^l:^ 1 ) it. 

tlZffiWltlfZo fztz.tfV'tXtfy 

£ J: K*»6, 

>mmtz £ j xx> nz%mt zizw^ 

X, J rtf> KMil&itli, 2 fff fc 

<7)25c#^'1#b il/w<7) (, -5-co— P(T*-t. 

Witte tilt aiUffStf:, iS&'te^ftlirimfl 1 

s***5£um, **. ft#, «*. *«*&*># 

ttieonT, 

tfw i £KjtLt>'£-t<, 

eSc#<7)^46<7) 

•f— tttT, t tejxft^te^or'— t i LTiSffl 
*ti, -Jfcop a B K(6]±)cisa:'CT^i-to 

6. 1. (11) p^MISliEvXxAlCOl'T 

Mn a n p a pKt±IS:Itl- i oT^(6]o'lt^ti, MitUfc 

v v X ft >3 ii b- , tt 4 1 : £ n X m U 1 3 3 i; A f X § S' to 
Sttfli, Cil^^^LriStcip<7)p a pKf%IE$- 
L-c^ito W p a p « D P 

^Lit. t tz, mmztilthz<nt i tcSaWi^U 
fr«iJS:e-ClB?5 L teWp a pA { , a-— *f«OXiS^rff±iT' 
fcoi -5 £Eft»£±(f-Cv'a*»fcHSU $ ^tcaSc 

< *:#>£. ^-— ■’t 

t(7)M<7)„ a pjf(cK-r2>ai&5:®t- t ot^it. 

• fMI14<&®H 

tux, 

««&*J m%.tc t'lz ihT 9 •■/ 9 tc ¥<r>, 

n-&x\-i'Xt<nfrte&\,'Xikt'?X££to zz 

X-m+to-mz X t H# ii V >«&*<*> £ t , 
x h u xci &Sl£A^^T'g#ieit7*, S.±tctik 


W.*W< ztlzZOSt o 

i tleIS:Jt;?ii-r^£-f* { , Kofcttfflfcft-CJi, 
ft» £^111- *::£*<*> 6 <7>-C% WTtettillft&ife 
HWHteo^-asfflU - 3 -— ' r&titcoz’&^izmi 

i to 

(1) nnnmfiffi 

®mx>mr±, mm, mu*ireitbip*mt, 
i£f%mi%tm*&h$'>x, #*£*&****$ 

Stm, 8te-i&J£<7>±#£4>*:f>U ifuci 
*a»Ms*>i*flii£« < <7>-e, trt^ps i < m. 
hzb A''lStt. 
xfyf ON/OFF 

•/lE^i-covXt, *g 

( 2 ) ?m ® 

*#teWp a p(i, tt 

5 c: il± i < 4n6iiTv->j fo ^ ? t<7)l±, 

0^fbA'tb^Kj£K)6T**>il, $Sj3g&ij£m#iT-#> 

ti, ®®<7>ii#££t+&<7>liSf&tV';tit\ 

T w — 9 x A'tb^Slcf'^&rSiSJS o T4 x 
fc-Htta#, Wfc<7>&«^te J: < *>T «*>£«. 
hZttf, %<<?)?- 9 XtLW-ZtlX^tX-o 
(T. *g*f7&S) iwWfcM: 

L = Aexp -^- (T U - b7 X «7>^) 

A : 

E a : fiH£fti*^¥-(eV) 
k : 8.6xiO' 5 eV/K 

») , < * * « tmttm < ^ 

oit. ;<7)M[°]i±, vo'&.&nzmt 
x, m^mtiz^txu, it®,, m mzi'nftfr 
commit tit-to 

T v =-^i 7,<T)%(r)^\zbh Es^r^Sli,. ifitt-fb 
jz*/i,i?-z&bixts'), tk.»<r>/ *-Xm>iz 
l tztfox, x.izmm-r & ± -3 t 


o it. 

0.3~0.4eV 

t * >ttO K ') V h 0.7~ 1.3eV 

1- 9 -y-f 1-OeV 
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6 . flfititCOl'T 



3 - V 9 I'D’ 

0 . 6 ~ 1 . 0 eV 

0.5~0.7eV 

frftWft'&fc*)** 0.5~0.7eV 


0'2I±, T, = 125 tt- felt 1 t LX, ffl 

H tits i 

o) a * 

T^I>feJ 6 , «S*>ftft|±*ltle < 

to LtU ffiJt 

Ot ^^let-fr^ttiSt h’&.’S.tfh *), 

?i< 7 ) t $ -t a £ t'comm % &ftie m 

it. *Kie*ft*tt#ttA f *Lv' 

tz*hx\ misnm&.mm.xit, 

•>■ on t |H]^<7)-(ilIttA'# tytlito 

Lfctot, i < lea^flrSJ*fcfl=*^ft?fi 


6 1 lr'a'le|±, a^^'-£-^T"to 

(4) F UX 

ftttieftwwfraftfc^is^fttt*** o it. 

t /e, — ^Iftjeii, t e:*‘ 
iAtiO, 

to HSft, W»te*iLTI±, — l&fitleli, t7X 
t-y t^-^Kp a nli, ^«fijtn a n± 0 tSfiV' Site 

0 £ to 

ZfUiiiLt, 

-xiyKSfitv'Se: ttz i 0 i to 

( 5 > §mn 

tmmm^htix^^m^tx, »m%x> 
%m.ix^zz}:* { &«izixw.!,tl, t£l eli, 
«(^±B8i«roT^4:ii < *') it. Ftie 

7° 7 Xf y 7 t tl5 C i: ^ 

tant 7- — t # ft I e h' o r £ CO & I ; ft- 1 % 
BElt^Mtiitto 

itz, AttleliS^LTv'&wC, 

ttav'leftLTIi, %n.Vi±<r)nt> < &W C"t. ft 
MOS rV'M Xic^pWi^t 
Ttt, »'Mfc, SSftSi'(b(cfls-5-C, «•«-?, 

x ? b *mfax>^\z & ij (?) 

t<b h<r>xx ; &.M < at ? v>„ 

(6) 7. F U XX>m&l<F>$))%; 

£x M/Xi') t,Sfe<«< it. 

?S*> t> & 2> 1 1 t xut, F*Jg|5fl&^»ri£l*> 5: 4 
tt *), 

SfifiJ-t, u-rA.iztt-tz>&i#£it<r>%imtziz>itc 
mxwimz^m stitt, 

6 . 1 .( 111 ) ftlittfSi* 

^#it<7)fflll14lCf^Stl)tf-®X F wxteii, 
ti^<r>ij<r)-t]<t) 0 it. ifc, ■eiutoM-g&x F iy 
x ic ± o -t ft* 5 n & -xu 

let, l^ntWA'lito {Rft&ttftfi, fl-SB 

XH/Xjy = il/-Ht, 

1 1 tie, A&#£oftft/j&^X.Me* 
git, *<r>/ ti-XucDft&Zffl^t i tth 2 
ffico@&t£ t oti-'it, 
ift^Klfclfr&leli. IX 

AWStitzm&tfb *) it 
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6 . flMittCOl'T 


i rt±, 

OlEC*ff§ 

publication 147-4 J 4=i!Sf : fc3i!9p<D^f nplSl^: 
OJISllffr 

jis-c -7021 x commiAm 

OEIAJ*ffg 

SD-121 xcoilllfc«fcl/» 


3ttT'l±IECUiPi®L, -SPJIS, EIAJ 
UMikWb LT^i-fo 

i+o 

C (7) i: / * ISf£ b ft b ft /; r'- 7 14 , lim tf. £ 
#t L TmJfT'CDlifgttO^»Ji:?£ffl LTi'ito 


S 1 ft*WftflMRttK»< 0 «a t f* 3 § 


rs-sl 

a m 

F»il # ft ± * ft 

# 

* 

IS 

It 

m mm ft# ft izm 

l^i:S«i:b/;4«MW7l^ («/£, *i© W«xiux (ftffiuj: 
4&8Lt#£r£t,') £4x.4G<!:i:j:'), f»ii 14$ftJ£1-4o 
a^lSItli, **fT$4JlSte£M L Tff£ 9 o 

M'&M ft# ft IS i* 

Kifl«SI'rtS5S«Oji»-'-<>f Tx<0«Ei)l>V'l±>ll*at4rirSrJfli't, iSJEiWSlttX 1 
w x <nm s.ftm tc £ h mat l -citst 4 tm. 


-tf, f 4B#IW(& 
^ 5 55 -) m&nnmv-ffr, 

«t 4 £lt £ »Hit $ -tt 4 ISIto «®$;S.TMt * 9 0 

« ?a ft # # * is is 

i sari*# l A tiftcoSAi: 14t 4 frtft £ ¥'J4+ 4 „ 

(Tstgmax.) -Pit* 9 o 

rsi rlj 0 pp nS it 

iS V > ffli4?i* <oft# £ A lii&fe i: 14+ 4 1414 £ fi tet 4 o 

ffi s. ft # # & is m 

1£(&t:ft# t /cJS&oitft Sfl5gt«o 

M^tfSIt^® (i (Tstgmin.) 'C'fT^ 9o 

£A 

* 

if 

IS 

It 

liA/fif tiso&iss* 

li A /ill it fts Slco/ffl t: £tt 4 1*1:141- 4 11414 £ W£+ 4 „ 

«#fS.$Hfcftli260±5”C, lgft£JtS<Oft£ ir'5Wiato 

£It4 ^ ;m » 
(* *) 

{£1&ft4:t>';8®com&t:$ b L AJ§&<OiS414£*r£+4o 

ifi^rtSl^^ft (4, ft ISl ft ft (m ® (Tstgmin.) £ ftnsjftfttroi.® (Tstgmax.) 7) 0 £ liC/E X) 

H^rawpa-eio-*#- 1 7 Mt 4 - 9 o 

m m s* is m 
(® ffl) 

MMZ&mnmtlz ? G Lft«^x>i4tt£fJSEt4. 

(T stK max.)):ftfftft#i£® (T„gmin.) ££ZC 10ft4 X/HS 0 fit. 

«K 

m 

m 

t* 

IS 

it 

81 H IS It 

*«&+ Z tz i:«n mm 041- 4 S4tt S¥te1- 4 0 

IS^Ii-SiaiSSS^SdSiBx. 4 *>'**), a#ig*f)iaiS«t^ft (100~2000Hz) Sr 
4f4r 9 o 

it ^ as it 

«iSW, i$«fi1iB4ft. S 4 o 

IS^5feftt±*ft«ait t: 4r 0 S 4 4 o 

a#K^*ftli«»*Pa®1000G,ie#B#iai0.5ms (*ftt:J:oTii500G 1ms) 

5fe SP it « IS St 

£M® i:)4t 4fi4tt £?J5e1- 4„ 
isM*ftii*T-(oif^)c. mmiz £ o ms 4 C 

a#IS^ft(i 20000G, 6*iat:ini4„ 

S * I T M i 

(fiifiD, ^«aifi4ftSrT'iSt4o 

M^ISI^ftlilmX>S?*‘G, 47if'4S±(:i^i5T?-«r4 (3 0). 

: 

« ft & ® IS SI 

iStf-si&wmv, fnwmismz ^imm^iznai g 414 * 1:141 r^-e* 4 

i" 9 A*rW$+4„ 4/rtffi If ISa i ? I4S 0 f*K ^ * 4 0 
im&mmj-mm, #fffi0u:±o^4 4 o 
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6 . flnmscot'T 




5^11 

fl *0 

rt fc J; t t ff 


l± A ^ # it 14 

Jg -f CD i i A /£ <D # S f f S ^ f ij S -t -5 o 
liA/LSlf 230 + 5'C, 

CD 

is. t « n u. m 

iBittt^rt'JS-t-So 

iimiNfeftli, t?S 35°C , 5%JStii5S:24BtP B i 5P*||t4o 

ftk 

ft ® lit It 

ii±cDm*144flS7-So 

h MffetA =fc D D — 7 £tfciHt£o 


* K&8SSTT* 16 H fjJSDSIOfi 


6 . 1 . ( iv ) op 

SLi, W.^'tzLXii') t.'tff, 

^xu, (mmft-mu t, mi±, ®h?s 

t, \z±-ox±h < tLisztiti-, 

ttz, 

• (LED) < 7 >&M tCOL'T 

hi— v 

X>%&li¥jkXb'3t'''btiX'>'£-te Lt*L, Xti 
(i^>/xf>7> 7" 4- irffe<7)«§i i: smuzi%&, 
:K#tfirC#> 5; tx>tzb z.X\ 
z-zmm, ± 3 -*>vit- 
-) iz^mt XXbZtztb, 
i) it 0 

% i T'&iLt-&¥iJSB#F B 1 £#ifti: 1 -.l> t, MTTF 
(¥1^#^) "C 10 X 10 4 hrs b £m$t lXis>) it. 

led frmmzn % m.^mEino^x^tu£, it 
«a««FlW IZ flUff S> b ft 8 7 J B#F 4 i & ») , # 1 ® co 

#^T-#> oti ; b IZ x >1 1 to 

(i) 

LEDX)'£1tlZ'Z>^X3}Z.&mlz, %±<7)S7 5~X 
■U Z $a&&m<3b >) if. LED cDp-n #=-£•(; Hi MiM 
i&tb, W.t, aEIUc^timwiticSltKDp-n® 
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JF?U ?§ft • iit, 
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■ m M 

• : fc=35MHz 

• PCF200/2307t7 r -f '<t Wte&KSHio 


■ *fe*t**)tte (Ta=25 *C) 
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i'JSEvXxAfflftig 
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• ffitti*, i«»:Po=5mW (typ.)„ 

• am ; t r , t f =2o ns (ty P .) 0 - 

• : Ap = 880nm (typ.) 0 

• J£u >Xt:J;$Rtg|6l'l4T% h 7 +-*x yXx 
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■ 4$ £ 
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■ 44 ft 
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■ *6*t**£te (Ta=25 °C) 


* s 

te^ 

3-f& 


I* 

Pd 

250 

mW 

nmm 

If 

150 

mA 

&w± 

Vr 

3 

V 

W] lo] US 

T opr 

— 40— +85 

°C 


T stg 

— 40— + 100 

°c 



■ HlaW • (Ta = 25°C) 


m § 


* # 

ft'h ' 

‘SUP 



t> 

p " 

If = 100 mA 

2.1 

3 


mW 

h°— y 7 §kit$Lfk 

Ap 

I F = 100 mA 


880 


nm 

1 ;u-NM< if! 

AX 

I F =100 mA 


45 


nm 

«*e mum 

Vf 

I F =100 mA 


1.7 

1.9 

V 

itli* (Silffi) 

Ir 

Vr = 3V 



10 

mA 


e* 

If — 100 mA 


25 


deg 

i*bm«l»c 

fc** 

If = 50 mA +17.5 m Ap-p 


35 


MHz 

-7 r J 

Pf*** 

I F = 100 mA 

50 

70 


U W 


* : 1/2 Ic&SftJto 


” : lMHz*.fe3dBftTi-5H(«S„ ( 10 log = - 3 ) 

\ Po(lMHz) / 

*** : GI50/125 T<r>±&t} 0 


— 133 — 


Panasonic 









LN183H 




Ta=25‘C 


If — 100mA 


IIH 

nn 


/ 

* 

mi 


/ 


im 


n 


■HI 




■HE 




im 




mi 





II 


II 

IllHi 


■1 

llllll 

i 

■1 

illlll 

i 

■1 

mini 

i 

II 

rniiiu 


II 

mini! 


II 

linn 


II 

mm 



Panasonic 


— 134 — 











LN183H 






— 135 — 


Panasonic 






'X-K 


Panasonic 


LN 183 HK 

GaAlAs *- K 




■ 4 * * 

• iS5ii*P* 1 '5It6:fc=60MHz(typ.) o 

• GI50 7t'( ■’< t <7)$n-a'/)''ffi 1 '' : Pf = 50^/W(typ.)„ 
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: M SE v X x A iSfi 


■ « ft 

• iSffl#, : Po = 5mW (typ.) 0 
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Mil'll 


■ 4# ft 

• < , ®3iSW* f rrtg : f C = 35MHz (typ.) 0 

• X7 T 4 Wife £-11 <1®,, 


■ *6*f**£te (Ta=25 °C) 
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■ « ft 

• •' Po = 5.5mW (typ.) 0 

• ***!*& : t r , t f = 20ns (typ.) 0 

• * A P = 880nm (typ.) 0 

• Ml' >XIZ JzSmgfa'&V, *- b7 

• ^ ^ — y\/ K * "J 7 " — y 
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*f = 10kHz, Duty Cycle = 25% 
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*f— 10kHz, Duty Cycle = 25% 


■ (Ta = 25°C) 



[a 14] «p°pi±, ffim±-jE£iin®mmbixntA.<, fcr, 
s i-a-A-o 

(liUM) **(D a Dl± > >'«7-) r -v«ci!SBraa»l§S:«fflLTif0WJ»tti;l8S* , *0 *1-0 ffioT, JSB#BM<7)£S«tS» 
SS&fSX'SJ: 5 4i»liA.^14ttl±T'#*aAo 
*SlU«Wift4HTi:SLit. 

• l±A/inr5feS.« 260°C iUT j • (±A,A£n r££lf 300tJUT 

• l±A£ftl+n#fffl 5»H(*I i*l±, *l±A,«#ltNP® l»«rt 

• liA/iMltf4S 'J - K®5E<fc 1 ' • tiA£#tt14B 'J - K«7CJ; 1 2nmifeLtl«+ 

(B*p a pi4] xf -f V7‘nt°^TJU3I-)V«V>-fn*'t : -g<tS^®! 
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*f= 10kHz, Duty Cycle — 25% 



(m & 14) *Kn a uli, «SJ:3££$M*14^mft*-ttA.o &oT, L*ii«4>^«+3 i (if 
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■ * IU«f)l1KI V - K«t£± 0 2 mmlil_h{8l’f I • i±A,/rflHi-f5iB <) - RffiSJ; V 2mmU±Mt 1 

[Bsipptt) i&BM'r- XAWhfztgiit, ?-7)\/7 )\'?-)V, 77)17)1'?-) u, A v 7°n K'tur ;U3 - JKOt'-f ft *'%-(! < SS® 
ot"FM>, -e gEK^coPpia^SiiCi fc+SHtfSlTTc!^ 
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■ 4$ ft 

• tS^iSA^C, :f c =100MHz o r 

• Jgi6jti=a*«i<, : 0=5de g (typ.) 0 
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• W&f? A 9 v U > X#/'" 7 X - Vo 
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mA 

3 u 7 ?fM:£ 

Pc 

150 

mW 


T opr 

— 25 — 1- 85 

°C 

fMft'fiJS 

Tstg, 

— 30 — h 100 

°C 



■ (Ta=25°o 


if a 

I£ ■§■ 

* f* 

ft* 

iiip 

Jft* 

mt 


ItKO 

Vck = 10 V 


5 

300 

nA 


I( E (L) 

Vch = 10 V, i ^ = 100 lx * 1 

1.5 

3.5 


mA 

tr- ? 

Ap 

Vce= 10 V 


800 


nm 


$ 

SiSAStn.!fCO50% t z ■s ftrs 


10 


deg 

S??H£R0 

tr, tf * 2 

Vcc — 10 V, Ice (L)— 5 mA, Rl == 100 O 


3 


Ms 

3 U 7 

Vce (sat) 

IcEiL, = lmA, L = 500 lx* 1 


0.2 

0.4 

V 


#1 )fe^:i± 7 > 7'Xf > 7 > 7 J (&&ji T = 2856K) TMfxEo 
* 2 XA /*•> X? 4 ^Sl&luJJffro 




(A fj'tJi'Z) 




, „ / -90% 

Sig. OUT ^- -^10% 

(dsTj'^xha*; U- ;! 

tr 'J^ JL tf 


t d : 

tf : t vmm atwnfr e- 7fix>9o%^ *> io%l mi- -& n#ra) 
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Panasonic 









/ft h h 


PN 101 


ICE( L) — *CE 


ICE(L)— L 


■S 


IRfiEHSi 



m 

m 


□ 



m 

y 

BIS 

50m W 


m 

msm 



VA 

y 

^ \ 

k 



/ 





T 



^ 



' 












|B 

■i 



- 




■ ■■mi — ■§■■»■»! 

■■■IIIIIHHIIIIIIII 


V CE = 10V 
Ta=25*C 


ll!!!!!inil!!IIIM!!!llli 


IIIIIIIIIMISfllHMIlllll 


■■■iiimniiiiimiiiiiil 

|llfilll!l!lllll!l 

BKwM»ii a5 S55iiili 55 S55Sii!i| 

EbiiiiiiihmiiiiiimhiiiiiiJ 

MIHlIIMiSlillMHIIll 



Panasonic 


— 176 — 
















Panasonic 

PN101F, PN102F 




• 77vf r >|> K 9 < 

• ^ • Iceo- 5 nA (typ.) 0 

• : t r , t f = 3//s (typ.) 0 

• PN102F : ^-^?frb&<nZ''®ffimt±A%n o 


■ (Ta=25°C) 


IS § 

SE -§• 

AEl t& 

# ffi 

?hle 

VcEO 

30 

V 


VcBO* 

40 

V 

X $ -y ;? • + HE 

V ECO 

5 

V 

x i >y ^ 

V EBO* 

5 

V 


1 

Ic 

50 

mA 

^ 7* Sift 

Pc 

150 

mW 


T 0 pr 

— 25~ + 85 

°C 


Tsu 

-30-+100 

°c 


* PN102F only 


PN101F mt'.mm 

04.6±O.15 



1.0±0.2 



2 • Collector 
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Panasonic 





PN101F, PN102F 




man • (Ta=25°c) 


af®at 

ICEO 

v CE — iov 

JtWiH 

ICE(L) 

V CE = 10V, L = 100 lx* 1 

t° — y 7 


V CE — 10V 


e 

Sit Aft IKJ <7)50% Alt 

jfcgisra 

tr, tf * 2 

Vcc — 10V, Ice(l)— 5mA, Rl = 1000 

MPUHE 

V CE(sat) 

PN101F IcE(L)=0.1mA 

L = 500 lx 1 

PN102F IcE(L)=0.1mA 


jtifpl ± 7" (fifi® T = 2856K) TaiSo 

x^( -j-f 's?9 4, AilKSIKo 



Sig. OUT 


(A ^7 ' * /U A ) — | 

(£U*7'*>w A)— L/- 

u-j 4- 

tr' *“ *- 


^—-90% 


t„ : SftBtRB 

tr : 90 %(; -S> B#W) 

t, : TWIffl Ofc««E*’ 10%l;T»+SKfM) 



Pc-Ta 


ICE(L) — Vce 


IcE(L)— L 



■HSU 




IflfflaS Ta (°C) 



HHHH 

visSBiign 

fiBBSaiH 





I1IBBHHIIIIII 

■iiiiiiiil 


Panasonic 
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PN101F, PN102F 



I ceo — Ta 


Ice(L)— T a 




WHS® Ta (”C) 

Ta (TJ) 

A (nm) 


t r — Ir . FJl .) 

tf — ICE(L) 


li 

■i 

wmm 

IHESPlIsS! 


H 

bis 


miiBiiiiiiiimiiiiimiiiiiii 


1 1 1 1 1 1 ■■ ■ ■ ■ ■ 1 1 1 1 HB Hi §JU|UjpHM ■ ■ I 

!lll)igS2!!iniaiii»llllgBg||HJ 

iaiiii'SSai*‘iiiSS!SiS!i!SflMM 


■■■iiililSSiiiiiSSSSMI 

^HHKuiiiiMiMBaiSiiiMaaaaiiiiiiMMaaaiiiJ 
■ ■■nm— » i: bh i r.fa mil 

■■■■; . giiiiiiiMBBLiBIBiHni 




iHniiaiiHinHijilllijjji 


HiBniiiuimiuiiiimni 

luiHHiiiiiiipiiiiinin 


mainimmmannm 


1WIIIIIIIBIIIIIIIIMII 



■■llllinBailllllHMRlIIIIMMrB I 

i;[)!!)!||((lll|I(||||||i;i| 

SSiiSiSiSSSSSSSSiSSSSSuiSS 5 SSSSSil| 

|ll!l!lin|!!iU!!!!!!IU(!!!!l| 


■■iiiimHiiiiimBiiiiimBiiiiii I 

lllll'l ■IIIIHIIIIIIinilllli: 
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Panasonic 










7 ft b Y--yW 99 


Panasonic 


PN 102 

> ' ) 3 >NPN<ft hh 7 >yX^ 


■ *s m 

• GaAs LEDtf0**u*iii o 

• Bf WMfr'hZ ^ : I CE o = 5nA (typ.)o 

• &&£$££#*/£ V' : t r , t f = 3 //s (typ .) 0 

• &&<?)T®ft 3 a!St±mio 

• ti^T048^ y rz&m 0 


■ (Ta-25°C) 


m 

g 

. 15 n 

£ ts 

# {£ 

ni/M- 

X i 7 ?®H£ 

VCEO 

30 

V 

3 V 9 9 ' 

s<-zMI±. 

VcBO 

40 

V 

2- l"J 9 • 

■3V 9 9 W£ 

Veco 

5 

V 

x ^ 7 9 • 


Vebo 

5 

V 


It 

50 

mA 


Pi 

150 

mW 


.it 

T„pr 

— 25— b85 ; 

°C 


Tstl? 

— 30 — h 100 

°C 



■ • JtapWWtt (Ta=25°C ) 


m g 

16 # 

* ft 


um 

MrX 

mt 

UiWiift 

ICEO 

Vce= 10 V 


5 

300 

nA 

)fc‘IIdiC 

Ice (L) 

V CE = 10V, L = 100 lx* 1 

1.5 

3.5 


mA 

tf- 7! 8«®fi 

A p 

Vce=10 V 


800 


nm 


e 

*i:Am)w5o% i 4 « ftig 


10 


deg 

- - - - - 

tr, tf* 2 

Vcc = 10V, I C E(L) = 5mA, R L = 100fi 


3 


Ms 

3^ 

Vce (sat) 

IcE(L) = lmA, L = 5001x* 1 


0.2 

0.4 

V 


** %Mtt9 > 9 'Zt>? >7* (feSi* T = 2856K) T*Eo 
* 2 xjvf>yn a« 0 ^o 


— TT— 

so a 




( A ^7 /N ° ^ X ) 

Sig. OUT 

Rl td 


J L 



t« : mtuzm 

tr : i«f.l (*«»*' e- 7 1I<7) 10 90 

t, . T»S#M (jfc^StA'f— 90 10 
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Panasonic 


PN106 

->'J=I>NPN* h \-= 7 >y 7,9 


wm&m 

U tt A 

• iSSrii®A*iiv' : tr =3.5//s (typ.) 0 

• <, * a Affirm &. 


■ *fe*tS*£te (Ta = 25 °C) 


II s 

85 

aE 

# a 

=? w ? ? • x $ ••/ ?f:E 

VcKO 

30 

V 

3 1/^ - 7sl[E 

VcBO 

40 

V 

X;7^- ^'^E 

Vhco 

5 

V 

X ^ 7 ? • /K'-X'fliE 

Vebo 

5 

V 


Ic 

20 

mA 

=j u 7 

Pc 

100 

mW 


T opr 

— 25— +85 

°C 


T s t« 

-30- +100 

tt c 



■ (Ta = 25 °C) 


m s 

16 # 

* # 

*'h 

mm 


mz 

Bt*at 

Iceo 

V CE = 10 V 


1 

100 

nA 

itWtfL 

Ich(L) 

Vce = 10V, L = 100 lx ** 

0.3 

0.6 


mA 


A.p 

V CE = 10 V 


800 


nm 


e 

saAWB#05o% i * * ft® 


10 


deg 

jiinsra 

tr * 2 

V C c = 10 V, Ice(l)— l^A 

R,.=ioon 


3.5 


/is 


tf* 2 


5.0 


MS 


V CE(sat) 

IcE(u = lniA, L— 1000 lx* 1 


0.2 

0.4 ^ 

V 


(&£« T=2856K) T'SIlgo 

* 2 x -r y+'s m 



td : aftKSflW 

tr : ±#b*m (±n.m& v:—9m.<r> 10 90 

t, : TSIBtW (1tW.m< e-?m<n 90 %&(, 10 %icT»f *i$M) 


Panasonic 
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PN106 
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Panasonic 








tIn b 


PN 1 07, PN108 

v'JUVNPN* b 


^ ji 

: I C E(o = 5mA (min.) (L= 100 lx cr> £ |s) 0 

< , DtxtimmzmmTZ 

: t r =5 u s (typ.) 0 

PNios u-<- &„ 

^TO- 18 -^y 


Panasonic 


! mm 


04.6 + 0.15 



2-00.45 + 0.05 


2.54 ±0.25 
1.0 + 0.15X \ 




(Ta = 25 °C) 


05.75max. j ; EmiUer 
2 • Collector 



PN108 


04.6±O.15 



Glass lens 


W-3- 00.45 ±0.05 


2.54 ±0.25 
1.0±0.15^ \ 


ST 


05.75max. x : Emitter 

2 • Base 

3 • Collector 


Panasonic 
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PN107, PN108 


■ (Ta = 25 *C) 


11 g 

p£ ’ 7= T 

* ft 





mmm 

IcEO 

V CE = 10 V 


0.05 

2 

mA 

% USE 

IcE(L) 

V CE = 10V, L= 100 lx* 1 

5 


15 

mA 


A P 

V CE = 10V 


900 


nm 


d 

aa;AWB$(7)5o% t % 3 n & 


10 


deg 


tr* 2 

Vcc = 10 V, IcE(L)~5mA 

R L =ioon 


5 


MS 


tr* 2 


6 


MS 


VcE(sat) 

IcE(L) = lniA, L=5001x* 1 


0.3 

0.6 

V 


*' ±mn 9> 7 XT >7 >-f (feS* T=2856K) T'iMSo 
* 2 X 4 -tl-'sWA A)|te®Ko 



t. : SftSfffl 

tr : ±#8#ra (**)!£*' £-71ticr> 10 %t'h 90%i;±fti-4^ra) 
tf : TPS»#Rfl f ici£ijlti> : e-7ie<7) 90 %*> i, 10 XizTI^tii^n) 


Pc-Ta 



ICE(L)“ VcE 



ICE(L)— L 
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Panasonic 













/ft ft ft 


PN107, PN108 













7 K h 


Panasonic 


PN107F, PN108F 

->'J3>NPN*S h5>->X$ 




■ » ft 

• 77 -/I ' ^ i > V—9 4 ~fX\ It^lk t 

• tc.*8 : ii/£ri , 'j£v' : t r =8f/s (typ.)„ 

• PN108F(i-<-*ig-f £ 0 

• HSf£TO-18'N 7 


■ (Ta = 25 °C) 


If g 

le ^ 

H. ft 

# ft 


VcEO 

20 

V 

- *i£r± 

V C BO* 

30 

V 

x = v ? • 3 w ? ?ii;!± 

V EC0 

3 

V 

x i v ? • xl;j± 

V EBO* 

5 

V 

3 U ? 

Ic 

30 

mA 

3 1-? 

Pc 

150 

mW 

iwssa® 

T 0 pr 

— 25 — 1-85 

°C 

<£#r£l£ 

T s tg 

— 30 — h 100 

°C 


• PN108F only 



PN108F JUffilnra 


<M.6±0.15 



3 I Collector 
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Panasonic 








PN 107 F, PN 108 F 


■ mmflD • (Ta = 25 °C) 


II s 

te ^ 

%. f+ 

§'J' 




BffcSE 

IcEO 

> 

O 

> 


0.05 

2 

mA 

itWH 

^CE(L) 

V CE =10V, L=1001x*‘ 

0.4 


, 4 

mA 


Ap 

V CE = 10V . 


900 


nrn 


e 

.... .. 

SK A Wa#c7)50% £ & 4 ft * 


40 


deg 

±#«ra 

tr ~ 

V CC = 10V, IcE<u=5mA 

r l =ioon 


8 


M* 

THMSH) 

t,* 2 


9 


MS 


VcE<sat) 

I CE , U = 1 mA, L= 1000 lx* 1 

i 

0.3 

0.6 

i 

V 


(fefi* T=2856K) XiMlEo 
* 2 X^vf> 7 M ^MZU'&c 



(A 


Sig. OUT (a*,**.*) 


J — L 



90 % 

h |W- 10 % 


t r 'J» 


td : ans^ra 

t r : ±#M£raofc*aw<t ‘-?m<n 10 %*>b 9 o%ic±#-rsB#w) 

t, : TfciSMOfcfcato't'— 90 %fri, 10 %i:THtSi^!S!) 





Panasonic 
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I C E o (/^A) 


PN107F, PN108F 
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Panasonic 













Panasonic 


PN108CL 

->'J=1>NPN* h 


1 It M 

• itiliiJt : I C E<L) = 3.5mA (min.) (L;=5001x <n £ £) 0 

• < f «v^-rv> 0 

• : t r = 5^s (typ.) 0 

• 'M2 /n°-/ + — > G 


■ *fe*t**£te (Ta = 25 °C) 


m @ 

p2 7T 

£ t& 

# 15 

o u 7 9 * i $ *y 

V CEO 

20 

V 

AltOE 

VeBO 

30 

V 

i; 7 ^ • 3 1/^ ^Hl± 

V ECO 

3 

V 

i;-/f 

V EBO 

5 

V 

3 1/7 

Ic 

20 

mA 

3 U 

Pc 

100 

mW 


Topr 

— 25— + 85 

°C 


T stg 

-30- + 100 

°C 


#{& 1 mm 



3 ’• Collector 


■ *MW • (Ta = 25 °C) 


m s 

12 % 

£ ft 

IB 

MMM 


mt 

Bg*«t 

IcEO 

V CE = 10V 


0.05 

2 

M A 

itmn 

IcE(L )* 3 

Vce = 10V, L = 500 lx* 1 

3.5 

6 


mA 


Ap 

Vce-10V 


900 


nm 

*\m 

e 

mmxm$mo% tz asm 


80 


deg 

±#»#ra 

tr * 2 

V CC = 10V, I C E(L,=5mA 

R L = 100fl 


5 

_ ... - 

MS 

T&mm 

tr * 2 


6 


MS 


VcE(sat) 

IcE(u = l mA, L = 1000 lx* 1 


0.3 

0.6 

V 


** (fefiJS T=2856K) t*#t. 

* Z X 4 -y f- > 7*? 'f AaSSlUKo 



fee I I 

^*V — Sig. OUT (th^^vux), 

F 


i 90% 

10% 


~t, 


* 3 IcE(L)V > ?5HS 


Class 

Q 

R 

S 


Ice (l) (mA) 

3. 5-6.0 

5.0-9. 1 

>7.5 



m msa (MIL-STD-202D) IS1I 0 


t„ : awSBS 

tr : 10%*- b 90% 

lc±#tS^M) 

t. : TfWRfl (jtftSK^f-7«w90%*>f> 10% 
i;T»+4«W) 


Panasonic 
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PN 108 CL 
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Panasonic 















7ft i> 


Panasonic 


PN109CL 

■>'J=1>NPN* S Y^Xv7,X 


■ « i 

• &®l£ : Ichu = 2 mA (min.) (L=5001x <7) b £)<, 

• : tr = 5//s (typ.)„ 

• -<-x%i z f-$:M'‘'xmy<nmfrvx‘£ 

• 'h¥, (i 


■ &#*:*:£*& (Ta = 25 °C) 


m h 

ie -t 

£ » 

%■ \i 

?W± 

VchO 

20 

V 

Z2V ? 9 ' *t£EE 

VcBO 

30 

V 

X i y 9 • ^ ?1£f± 

Vhco 

3 

V 
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V EBO 

5 

V 

3H 1 ^'RijSE 

ic 

20 

mA 

3 W 7 ? fM* 

Pc 

1 

100 

mW 

iftiflUSfflfiJS 

T 0 pr 

— 25 — 1-85 

- - | 

°C 


Tstg 

-30-+-100 

°C 



■ • 3te¥W#14 (Ta=25 °C) 


iS g 

E ^ 

sfe ft 

*'h ! 

mm 

s± 

mz 

9f«0K 

Icto 

V CE = 10V 


0.05 

2 

M A 

jtWM 

lcE(L) 

V ct = 10V, L=500 lx* 1 

2.5 

4 


mA 


Ap 

Vce=10V 


900 


nm 


e 

#a;AWH#«5o% t z * ft® 


80 


deg 

±#H$M 

tr* 2 

Vcc = 10V, I C eu>=5 mA 

1 R l = 100 fi 


5 


/*s 


tr* 2 

i 

6 


/*s 


V cE(sat) 

I CE (u=lmA, L=1000 lx* 1 


0.3 

0.6 

V 


"±mt?>rxf >v>-r tea® t=2856K) t*«£ 0 
* 2 *-i -, + 's'f9' f AifflSHKo 




(AA'-'VUX 


J — L 


sig. out (ai7)^' , ^x) 




t„ : «ftn#P<S) 

tr : ±#B#ra 10%*>^90% 

|;±#T-£STO 

t, . tkwfw (±mm<£ 9o%*>^ io% 


a) ®«tt (MIL-STD-202D) <Of*SEl±llllT't o 


Panasonic 
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(M) Pc ,(mW) 
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Panasonic 












zM'f 77777 


Panasonic 


PN109F 


y'Ja>NPN* h 


B & 

• 7 7 7 h 7 -f > K- 9 A ~fX\ 

• mt* ? i-y j nsfifimi, tmitnfmtf'pZ'.'o 

• t*- 7®SSftT!)'W|-IS7fc* : ?-i:ii-&t5 : Ap = 900nm (typ.)o 

• '. t r =8yus (typ.)o 

• ft#np, S5fH$Itto 


■ (Ta = 25°C) 


« s 

l£ ■§* 

$ ts 

¥ it 

ft J± 

VcEO 

20 

V 


VcBO 

30 

V 


Veco 

3 

V 

x5 •> 7 • A'-xfS 

Vebo 

5 

V 


Ic 

30 

mA 

3P77» 

Pc 

150 

rr.VV 


Topr 

-25~+85 

°C 


Tstg 

-30- + 100 

°c 



■ gmflD • (Ta = 25°C) 


jfi 

rm 

p£ 77 

£ # 

*'h 

s* 

** 


at *>* 

ICEO 

Vce= 10 V 


0.05 

2 

M 


Ice(l) 

Vce = 10 V, L = 100 lx*‘ 

0.3 



mA 

tf- 

A P 

Vce = 10 V 


. 900 


nm 


0 

mw.Am$oso% tzzpvs 


40 


deg 


tr * 2 

Vcc = 10V, Ice(U = 1mA, 

R L =ioon 


8 



T^W! 

tf * 2 


9 


/*s 

3 u ? ? BSiO'srt 

VcE(sat) 

Ice (L)= lmA, L = 10001x“ 


0.3 

0.6 

V 


t d : an##ra 

t r : ±#9$w atn.mw£-7m<n io%*>^ 90 % 

u_t#t?>9#ra) 

t, : TP4B#ra (**«*' e-?«<7) 90%*>b 10% 


1,1 *®± (fifiJS T = 2856K) t»i#fci 0 

* 2 xt -i + '/VVA A«^0SSo 


o Sig. IN 


son; 



J L 


Sig. OUT 

£ Rl t d 



'90% 
h-— iW-10% 


t r -- --t, 


Panasonic 
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* b 


PN109F 














7 i\ b 


Panasonic 


PN 109 L 

■>'J3> NPN * h bx>->XX 


■ # m 

• I5!ij S : IcE(L) = 3.5mA (min.) (L = 100 hCOt S)o 

• X f- 7 t 

• kf — 7 n't 5 ! A P = 900nm o 

• IS^jSIS A { i$ V' i t r =5^s (typ.)o 


■ *«**3ttt (Ta = 25°C) 


m g 

I£ ^7 


# it 

y7M[± 

V CEO 

20 

V 

3i/^ - 

VcBO 

30 

V 

X. $ j $ • U ? 7 US! 

Veco 

3 

V 

X ^ 7 ? ‘ 

Vebo 

5 

V 


Ic 

30 

mA 

3 1/7? il-Sc 

Pr 

150 

rvjW 

i^lHISifiS 

Topr 

— 25—H-85 

°c 

fS#&# 

T s tg 

—30— -MOO 

°c 



■ *«lti • *¥««« (Ta = 25°C) 


* s 

f£ ^ 

& ft 

ft'J' 

mm 

** 

mz 


IcEO 

Vce — 10 V 


0.05 

2 

M 

JtWnt 

Ice(l) 

V CE = 10 V, L = 1001x* 1 

3.5 



mA 

t°- 

A P 

V C e = 10 V 


900 


nm 


e 

■ m&X$im(O50% t £ % 


10 


deg 

±Hfl#r a i 

tr* 2 

Vcc — 10V, Ice(l) = 5mA 

R L =ioon 

i 

5 


Ms 


tf* 2 


6 


Ms 

3 1/ 7 7- «§»*[£ *‘ 

VcE(sat) 

IcE(L)=lmA, L = 500 1x*‘ 


0.3 

0.6 

V 


*‘ TfcgliT' > /Xf > 5 'y-f (feSS T = 2856 K) -filter, 
• 2 /.jltellDf&o 


td : juutini 

tr : ±mrs atn.m<£-?mcr) 10%^ %% 
ic±#ts^ra) 

tr : TfWfW Ofc*»*‘ £-7it.CD90% o frh 10% 
CT»-t5B#W) 



Panasonic 
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Utmot Iceo (//A) t Pc (mW) 


PN109L 
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Panasonic 







Panasonic 


PN110 

-> 9 =1 >NPN* h h 5 >->' 7. 5 


■ # A 

• iSS!®®. 

• 

• GaAs LED cn^itlzfki&o 

• : t r , t,=3/<s (typ.), 

• : 6 =80 deg (typ.) 0 


■ *6 (Ta=25 °C) 
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• a&%, mmm 0 

• : A P -940 nm(typ.)o 

• '£■ ItM <, : 6 = 70 deg (typ.) 0 


■ *fe*t**£te (Ta = 25 °C) 


g 

le # 


# ft 

>fi*E(a[S£» 

V, 

30 

V 


Pd 

100 

mW 

KiftSlHiSLIt 

Topr 

— 30— +85 

°C 

ftftfilt 

Tstg 

— 40 — 1- 100 

°C 



■ «tttt • *¥W«tt (Ta = 25 °C) 


il S 

te ■*§• 

% ft 


mm 


#14 


Id 

V R = 10V 


5 

50 

nA 

jfeitit 

II 

V r = 10V, L = 1000 lx*' 


55 


M 


o *2 

OIR 

Vr = 5 V, H = 0.1mW/cnf 

4.5 

6 


M 


Ap 

V R =10V 


900 


nm 


t r , tf* 3 

V r = 10V, R L =lkn 


50 


ns 


tr, tf* 3 

V R = 10V, Rl = 100 kfl 


5 


Ms 


c t 

Vr = 0V, f = lMHz 


70 1 


P F 


6 

®jttAWlftcO50% t Z i ft* 


70 


deg 


** KM l± 9 > X' X f > v > 7° (£?&£ T— 2856K) T*<!]£o 
* 2 A=800nm 

* 3 x‘4 ^SH^ImJKo 


Sig.IN 



9 Vr 

T-Sig.oirr 


( A x 


>J L 


0±i -h'*)\s 



t r -*»l HK- -*>( M— tf 


U : S.ltsffifl 

t r : ±#&#W! OfcfcSlM'e-?**) I0%*>b 90 

t, : TlWra (*<!%*' f -7 tt<7) 90 %A‘b 10 %CT»+4B#ffl) 


— 259 — 


Panasonic 





PIN Tt-Nh^-TTr-K 


PN323 


»WIIM 

■■aaiiia 

■ iiiiib 

miiim 

mill 


ainiB 

iiiiib 

■Hill 


■■Bill 

IHI 

mu 


■Bill 

IK 


■■■*!■ 

imib 

Him 


■■■ mm 

■ mm 




mil 


■■MBI 


iiiii| 

■III 


JSH'SS Ta CC) 

!S S L (lx) 

Ta (C) 

IL-Ta 




Vr=10V 
L=1000 lx 
T=2856K 


V R =10V 

Ta=25°C 


Ml 


JSHSfiJt Ta (°C) 

7&S A (nm) 

® 0 (deg) 

a 

> 

1 

•4-* 

«-K 

>-* 

r+ 

>-+> 

1 

P3 

r 

Id-Vr 

inn 


V R (V) 


III 


■■I 


■hiiiiii 

limn 


■■a i! 


Il’fl 
'll II 


mm 


■aaiMi| 

WiM 


Wi 111 

■SSSaatiii 

■aaaaMiin 

BHaailllll 

IHIIII II 


Rl (kQ) 


ini 


mw± v R (V) 


Panasonic 


— 261 













PIN 


Panasonic 


PN323B 

PIN# #— K 


■ n M 

• : tr, t, = 50 ns(typ.)„ 

• #!£*, 

• £— 7 : A. P =970 nm(typ.)« 

• <, ^<#$#''0' : 0=70 deg (typ.)„ 


U «**«*£« (Ta = 25°C) 


rl § 

m % 


¥ fit 

JflEOffvtft) 

Vr 

30 

v' 


Pd 

100 

mW 


Topr 

—30 — (-85 

°C 


Tstg 

-40- + 100 

°C 



■ mmsti • 5fc^at)4#t4 (Ta=25°c) 


*1 0 

ffi ^ 

* # 

*/J' 


m k 

me 


Id 

V R = 10V 


5 

50 

nA 


II 

V r = 10V, L = 1000 1x* 1 


31 


M 


O *2 

OIR 

Vr = 5V, H = 0.1mW/cm 2 

3.2 1 

4 


ju A 

£-7®Jtif£6 

Ap 

V R = 10V 


970 


nm 


tr, tf* 3 

V r = 10V, R L = lkn 


50 


ns 


tr, tf* 3 

V R = 10V, R L = 100kn 


5 


Ms 

*SFPW#S 

c t 

Vr = 0 V, f=lMHz 


70 


pF 


5 

*iSA*.t0#(7)5O% t £ 6 PifS. 


70 


deg 


*’ (gfi* T=2856K) f'«Eo 

* 2 A=940 nm 

* 3 *4 AiteEIKo 


Sig. In 



9 Vr 

T-Sig. Out 


(A*/'VUX)J 


~L 


=V--90% 
, - 10% 

VJtJLt, 


ta : 

t r : ±#BfH (*«S* f £-7fi«i0%A^90%i;±#+«B#ra) 
tf : T»«#iw (*1it,7!) ? £-7fIcD90%75'610%£TI^'t'5B#P»1) 


— 261 


Panasonic 







c, ( p f) i L (%> p D (*w> 


PIN 7Kh-7-r:tf-K 


PN323B 


Pn — Ta 


Vr=10V 
L=1000 1 
T=2856K 


»■ 


mi 

III 


II 




isiaa# Ta co 

IS 1 L (lx) 

»MiS* Ta CC) 

IL-Ta 

it 



nfflM Ta (1C) 


A (nm) 


m 6 (deg.) 


Ct-V, 


III 


a»*i£ v R tv) 


t r , tf — Rl 


-< W tj \ | 


■■I 


wiin 


■i 


SSSillif 

nisiii 


■■■ninil 

m mu 


■Hill 

mill 


■■•Hi 

niiiiii 

llllll 


Rl (Ml) 


Id~ Vr 


INI 


EHIt Vr (V) 


Panasonic 


— 262 — 

















PIN Tfch-7-i'*— F 


Panasonic 


PN324E 

4 <MH PIN* h$f-f *- K 


■ # * 

• J&giiJK^jSV' :t r ,tf = 3ns (typ.)o 

• ftus co antt a*® tix^'Zo 

• :I D = 50nA (max.) 0 


■ (Ta = 25°C) 


m s 

p£ >7 


m & 


Vr 

30 

V 


Pd 

50 

mW 


Topr 

-25- — (-85 

°C 

(*??&« 

Tstg 

-30 — blOO 

°c 


■ SmtfJ • (Ta = 25°C) 




m @ 

m n 

£ " 

JiM N 

mm 

Mrk 

mt 


Vr 

Ir = 10/^A 

30 



V 

m mats. 

Id 

Vr = 10V 



50 

nA 

±wt 

II* 3 

Vr = 10 V, L = 1000 lx* 1 

35 

45 


M 


A P 

Vr = 10 V 


900 


nm 


t r ,tf* 2 

V R = 10V. R L =lkn 


30 


ns 


Ct 

V R = 10V, f = 1 MHz 


15 


P F 

ms.n 

d 

SSLA*tH#C050% tZZPif& 


65 


deg 

ntm& 

s 

V R = 10V, A=800nm 


0.5 


A/W 


>£) ISWflrAaitS, tJJlW • li&xu* > (- 0 cofit£^+ 0 


*' Ajgiie-ie? > rxx > 7 >7"(fca* t=2856k)„ 

* 2 *- K(A=800nm). 

* 3 



— 263 — 


Panasonic 








pin TiNK^-rTr-K 


PN324E 









PIN 


Panasonic 


PN328B 

PIN* bfl-ft- K 


• l&git/f : t r , t,=50 ns(typ.) 0 

• iStfifftt. 

• t'— 7 t M-ift i : A P =960 nm(typ.)„ 

• 'Sr^tffiW* i ^c 1 < . ft-llftA'lS''' : 0 = 70 deg (typ.)„ 


■ (Ta=25°C) 


m s 

se # 

Je t£ 

# ffi 

»mr£(ii:ffifi) 

V R 

30 

V 


Pd 

100 

mW 


T 0 pr 

— 30- — f- 85 

°c 

im-&% 

T s tg 

-40-+100 

°c 



■ (Ta = 25°C) 


m s 

se # 

& #• 

TBM 

«si 

Mk 

mt 

Bf** 

Id 

V R =10V 


5 

50 

nA 

it** 

II 

Vr = 10V, L=1000 1x* 1 


27 


f«A 


c * 2 

OIR 

Vr — 5 V, A=940nm 

3 

4.2 


M 

e-?!®gifcK 

Ap 

V R =10V 


960 


nm 


tr, tf* 3 

v r =iov, r l = lkn 


50 


ns 

je^ra 

tr, tf *3 

V R = 10V, R L =100kO 

■ 

5 




Ct 

V R =0V, f = 1MHz 


70 


P F 


e 

mm so % t % z % # 


70 


deg 


•‘ >rxf>7>-r (fea* t=2856K) -cm®, 

* 2 :JMm*H=0.1mW/cm 2 <n ±M C X SI56 „ 

* 3 : 7 f ^WfeMMto 


S ig. In 



9 Vr 

T--Sig. Out 





-90% 

- 10 % 

tf 


ta: mnmm 


265 — 


Panasonic 








PIN 7 l\S-?i' 7 t-K 


Panasonic 


PN330CL 

PIN* K 




m ft M 

• TO-18ifii'\ y 

• -fyX^- y 7 7 r 4 

• rS>< 1 S^?i^o 




■ (Ta = 25 °C) 


If B 

ie ■§■ 

s is 

# it 

»«i (*?««) 

v R 

30 

V 


Pd 

100 

mW 


Topr 

—25 — h85 

°c 

mmm 

T s tg 

-30- + 100 

°c 




■ SmW • 3 ^ 0^14 (Ta = 25 °C) 


II B 

E n 

sfe # 

Mc'h 

Higs 

M:~k 

mt 

BSliSt 

Id 

V R = 10V 


0.1 

10 

nA 


II 

Vr = 10V, L= 1000 lx* 1 

7 

10 


M 


Ap 

V R = 10V 


850 


nm 

r&t^ 

t r » t {* 2 

Vr= 10 V, Rl = 50 H 


2 


ns 


Ct 

V R — 10 V, f = 1MHz 

__ . . | 

7 


pF 


0 

*B;A#ta$W50 %t% Zftfi 


70 


deg 


** ±mt* > «f>7 >7 (gfi® T = 2856K) TiStto 
* 2 *4 ,*>774 AiMgblKo 


-TL 

A p — 800 nm 
500 


Sig. In Vr=10V 
9 


f r 


- Sig. Out 


(A 


l H (4 

-tv 

L r 




— jV-10% 

i i~ 
i i 


»±) Btfflt (MIL-STD-202D) cOffifEtiHUT-to 


td ^ 

t r : ± (±nm it tf- 7 m<mo% & b 
90%r-±%t6m«V 

t[ : 7li7)90%A>b 

lO%i:T»-f 3B#F.S) 


Panasonic 


— 266 — 






(M) 


PIN TKh^'t'TT-K 


PN330CL 



- 267 - 


Panasonic 










PIN TlNh'S'-t'^-H 


Panasonic 




iil) : 400nm£i8jL •Siftfttlfelt %t.WmOO%T°to 

a 2) *« a D piiif»«*, t*tA. 0 

;±3) i«l4 (MIL-STD-202D) <nimiHBMT'-f „ 

* 1 jtmit? 'yfXT'yy'y-r (®S#T=?2856K) T'fljgo 
* 2 x-f ASIJS0K (T0#aS)o 

Sig. In Vr | | 

td • i!l 

t r : ±mm a* tr- ? m<mo% *■ e 

tf : ? Mro90% A' h 

10%lcT»t •SB #ffl) 



Panasonic 


- 268 - 










mtitnm i L (%) 


PIN /Kh^TT-K 


PN331CL 



Vr 

L-~ 

T= 

= 10V 
-lOOOlx 
-2856 K 







" 













: 



-40 -20 0 20 40 60 80 100 

Wffla® Ta ('C) 


— 269 — 


Panasonic 












PIN /fth'STVTT— K 


PN331CL 






piN/nh^TT-K Panasonic 

PN331F 

PIN* K 


■ A 

• y-11 KJg^f-o % 9 9 ll-y’ j'r- y 0 

• -f=y X-^-y 9 7 7 4 if =9 X7 r 'f '''CjS&L 

• itiv>S* 2 &$<, 


■ (Ta = 25°C) 


m s 

I£ # 

£ fe 

# & 

mw±mm) 

Vr 

30 

V 

tms* 

Pd 

50 

mW 

w mm&m 

Topr 

— 25- — 1- 100 

°C 

im&tsz 

Tstg 

-40 - — h 125 

°c 






i.i 


■ W%m (Ta = 25°C) 


35 S 

ie ^ 

* & 

Jt'h 

mm 

** 

HM8 

BflSft 

Id 

Vr = 10V 


0.1 

10 

nA 


II 

Vr = 10V, L = 1000 lx* 1 

4 

7 


M 


Ap 

Vr = 10V 


900 


nm 


r *2 

ic 

Vr = 10V, R l = 500 


50 


MHz 


Ct 

Vr = 10V 


3 


P F 


R 

Vr = 10V, A = 800nm 

0.45 

0.55 

! 

A/W 


Q 



SKAS-tB#05O% t % « ft® 


40 


deg 


D 



□ 0.88 


mm 


)±1) : 400nm£i|;t3;£ftli:fcS+£!gSOTft*!g«i:*t+3ifcaplil00%-C+c, 

* 1 AS l± * > 7' X f > 9 > 7“ (fi£ST= 2856 K) Tilteo 


(TitSS). flL, S**WtW-3dB 0 



Sig. In Vr 

.TL 9 9 


A=800nm 

500 


1 F 


Sig. Out 


td 1 

t r : ±#B#P B 1(^m^'P’- 

w%iz±%t %*m) 

tf : mmo% frb 

io%izy&-f zmm) 


— 271 — 


Panasonic 











PIN 7t\h5H'7t— K 


PN331F 



Panasonic 


— 272 — 











piN7i\K5^-r7r-K 


PN331F 



— 273 — 


Panasonic 





piNTfth'SH'Tt-K Panasonic 

PN332F 

PIN* K 


ii« A 

• y-)i WfoM 9n,'*~/'r-v\ 

• HvX 7r^>’ (GI50/125) Cjg£- L 


■ *&*ts*:£*& (Ta = 25 °C) 


if a 

SB ^ 

5e fe 



V R 

30 

V 


Pd 

100 

mW 

m imcmm 

T 0 pr 

— 25 — (-100 

°C 

<%&m m 

T* 

1 Stg 

1 —30 — r 125 

L 





active region 

^0.5 #15 : mm 

1 sin 4 


f 

i 



L 

J 


°c 

1.8 



■ «mw • (Ta = 25°C) 


m a 

SB % 

* tt 

#'h 

ips 



HS-ms 

Id 

V R = 10V 


0.1 

1 

nA 

it** 

II 

! V R = 10V, L= 1000 lx* 1 


1 


M 

tf- 

Ap 

V R = 10V 


800 


nm 


tr, tf* 2 

V r = 10V, R L = 50n 

; 


1 

ns 


c t 

Vr= 10 V, f — 1MHz 


2 


P F 


e 

sa:AS-t0t(7>5o% taints. 


40 


deg 

i-f-SW 

V 

Vr= 10V, dl=850nm 

60 

75 


% 

itmm 

s 

V R =10V, A=800nm 


0.6 


A/W 


“ *jgl± 7 > 7'Xr > 7 > 7" (fefiS T=2856K) T='«!l5to 
* 2 X^ 7f->7‘7 AfIlJg|HlSS 0 


Sig. In V R =10V 

.H. 9 9 


i— Sig. Out 



/'Opx) 


(A* 


(m ti '< * x) » j q 


; .^rrz^_-9o% 


1 tr 


td • JM faflrf IbI . 

tr : fi f e-7mcr>io%frt, 

90%i:_t#+3B#!H) 

t t : TPWFfBKifc***'^- xtttr) 90%*> b 

lO%uTP$+^n.fl!3) 


Panasonic 


-274 — 







PIN K 


PN332F 








PIN /Kh-S'-r'Tf-K 


Panasonic 


PN334 

PIN* h-Sf-ft- K 


■ m ^ 

• mn 9 4 •/'■? 7 'r - y ( jS5) o 

• /7Xf 7 ?77'( '<Uil£ L 1.^1-g-^o 


■ ***»*£« (Ta = 25°C) 


m s 

IS 

aE 

¥ it 

mn&mmi.) 

Vr 

30 

V 

pf-mn* 

Pd 

100 

mW 


T 0 pr 

— 25- — 1-85 

°C 

wm&m: 

Tstg 

— 30- — 1- 1 00 

°c 






■ *9lflU • 3fe^6D^14 (Ta=25°C) 


m 

IS # 

* 

H'h 

mm 

** 

mz 

8f«« 

Id 

V R =10V 


0.1 

10 

nA 

itw<n 

II 

Vr = 10V, L = 10001x* 1 

5 

7 


tx A 


Ap 

Vr = 10V 


850 


nm 


tr, t ( * 2 

Vr = 10'V, Rl=50H 


2 


ns 


Ct 

Vr= 0, f = 1MHz 


6 


P F 


d 

SS Alts# <o 50% b It 6 ft J* 


30 


deg 


ml : JtSli ?>7Zt>7>7 (feiSK T=2856K) TMg. 

* 2 : a#|®bi«S 0 


Sig. In 

_n_ 9 


V R =10V 

9 




)J 


tH S4 

-u, h 

t r 


i!.10% 


td'. ann$Poi 

t r : ±#8#p B T(itailltA { t“-?fitO10%*>f3 
90%U±#-f 5B#M) 

t f : TP$D^(*WS*''t'-7(t(7)90%A'b 


Panasonic 


- 276 - 






PIN7tNh5H'7r-K 


PN334 



— 277 


Panasonic 











PIN Tfch-sr-TTr— K 


Panasonic 


PN335 

'> V =] > PIN & h K 


mm m 

• 7 7Xf7 77 r >f 

• rlal3i/^> w'o 


■ (Ta = 25°C) 


m g 

te # 


& it 


v R 

30 

V 

tmm* 

Pd 

100 

mW 


T 0 pr 

— 25- — h 85 

°C 


T„._ 

i 

_ 3 Q [-100 

°n 

\ 


‘ mm 




1 x 

J 

rr i 



rzj 


1 


1 ! Anode 

2 Cathode 





■ nn& • (Ta = 25°C) 


II § 

53 a 

pC -TJ 

* # 

HH 





Id 

V R = 10V 


0.1 

10 

nA 

ytWnt 

II 

V r = 10V, L= 1000 lx* 1 

5 

8 


//A 


A P 

V R = 10V 


850 


nm 


tr,tf* 2 

V R =10V, R L = 50n 


2 


ns 


Ct 

V R =10V, f— 1 MHz 


6 


pF 


e 

SgAMBf»50 %tZZPi& 


70 


deg 


*■ ytmu? (ea« t=2856k> -pmSo 

* 2 i&®a$|ffl!Sl5£lHl»«, 


S ig. In V R =I0V 



i i 



t, : ±#B#M (****' e-7ii.<7) 10% *>b 90% tc±#-f ?>B#ra) 
t f : TfWRB (±9.m'£-7mco90%frbl0% IzT&t&fttm 


Panasonic 


— 278 — 







PIN /Tvh^-rTr-K 


PN335 



— 279 — 


Panasonic 





PIN 


Panasonic 


PN3104, PN3105 

pin* k 



■ mmflU • (Ta=25°C) 



*' I L = 11+ 12 

(It, II, 12 U 7 J - KA1, A27>*«i,fo 

>5/7 (&&« T = 2856K) 0 
* 2 «l±GaAs%*7M *- K (A=800nm)„ 

* 3 ValiT/- KA1, A2IBT>*a!S. 0 
* 4 a=|(I 1 -I 2 )/(I 1 +I 2 )| 

fit, jtAwuawiacfcoioo^mwffia, ii = i2u*4eg<!:-t-5„ 


Panasonic 


— 280 — 







m.mmm t r s (md Id (pA) p d (mwj 


PIN /t\ S^tT—K 


P D -Ta 


PN3104, PN3105 



- 30 ” 0 20 40 60 

IMSS Ta OC) 


Id-Vr 


v R (V) 


Rs-Ta 


- 40-20 0 20 40 60 80 100 120 

Ta (°C) 











PIN Tfch'S'-i'Tf-K 


Panasonic 


PN31 07(N) 

PIN* K 


ZMmmmssR 

■ ¥s * 

• immamvMK 

• -j 7 f r-y\ 

• mwti 


■ (Ta = 25°C) 


nn 

9 

IE ^ 

s ts 


mnmmm) 

V R 

30 

V 


Pn 

30 

„ w 


Topr 

-25~+85 

°c 


Tstg 

-30 — blOO 

°c 




■ ttmflU • (Ta = 25°C) 


II s 

p£ ' 7 7 

* # 

H'J N 

mm 


mz 

iasfhdsiiftiiff.) 

Vr 

i r =iom 

30 

. 


V 


Id 

V r = 1V 



2 

nA 

TfclfE'OiE 

II* 1 

Vr = 1V, L = 1000 lx 

8 

13 


M 

Vr= 1V, 3=900nm, E=lmW/cra 2 


10 


M 


A P 

Vr = 1V 


940 


nm 

lE^a#® 

t r ,tf* 2 

Vr = 1V, R L =lkn 


5 


Ms 

Vr= 30V, R L =50n 


1.6 


Ms 

^f 0 mi 

c t 

V„ = 1V, f=lMHz 


10 


P F 

mtiuBffitt: 

Rs * 3 

V R = 1V, V a = 0.5V 


120 


kn 


a* 4 

Vr = 1V 


0.100 




*' II = II + 12 

(HI, II, \2\t7S- KA1, A2<0^?t o 

>7'Xr/7> 7° (&&]£ T = 2856 K) 0 


* 2 MliGaAs^ft^M *- K (A = 800nm) o 
* 3 ValZTS- h'Al,A2fyUDm&£:o 
* 4 a — | ( Ili I L 2 ) / ( Ili P I L2 ) I 

fit, 0 100/«nCOftS, gif&ftgti, 11= 12 \z% 1 1 £o 


Panasonic 


— 282 — 








pin 7t\h5^-r7r — k 


PN31 07(N) 



— 283 












PIN 7 t\h 5 r -T' 7 t— K 


Panasonic 


PN3108 

PIN* K 


■ m A 

• fmism.mitfo 

• 'I'&7°7 *-?■■/ 7't y -y- y'o 


■ (Ta = 25°C) 


m i 

15 ■§* 


# ii 


V R 

30 

V 


Pd 

30 

mW 

nftmmtikm 

Topr 

-25 — b85 

°C 

®7?i£® 

Tstg 

-30-4-100 

°C 






■ «*Utt • 3fc#««tt (Ta = 25°C) 


ii s 

15 ^ 

* # 

M'J' 

mm 

m± 

mt 

$*/+:(*>£«£) 

V R 

Ir = 10 > wA 

39 



V 


Id 

Vr = 1V 



2 

nA 


II * 1 

Vr — IV, L= 1000 lx. 

7 

12 


M 

Vr= 1V, A=900nm, E=lmW/cm 2 


8 


M 


A P 

Vr = 1V 


940 


nm 


tr, tf* 2 

Vr = 1V, R L =lkn 


5 


Ms 


c t 

V R = IV, f = lMHz 


8 


pF 

Sif«K 

Rs* 3 

V R = IV, V a = 0. 5 V 


250 


kn 


a* 4 

V R =1V 


0.133 

1 



*’ I L = 11 + 12 

(HI, II, I2I±T / - KA1, A2OT*Ui,1t„ 
ftilgtiflfe? > 7'x + > 7 >•/ (feiii® T = 2856K) 0 
* 2 Jfe«'liGaAslSit^'f +- K (A= 800 nm) o 
* 3 Val±T / - KA1, A2 RHOMfig, 

*‘ a= | (Ii — 12 )/ (I 1 +I 2 ) I 

ffii, TtAWii^eai^ioo/nnwea, xmimu, n^mzisumti-So 


Panasonic 


— 284 — 






PIN /T\ 1-5^71-— K 


PN3108 



285 — 


Panasonic 










PIN 7tNh-?-i'7T-K 


Panasonic 


PN3112 

PIN* K 


■ w * 

• iSiiiSTISuBMi/L 

• 'h® 7+ 

• -<m±i *wmm<r>&mo 


■ (Ta = 25°C) 


m g 

k n 

a! 

* ft 


Vr 

30 

V 


Pd 

30 

mW 


Topr 

— 25~+85 

°C 


Tstg 

-30-+100 

°C 


■ mmw • (Ta=25°o 




X M @ 

ie ^ 

* # 

M'h 


** 

#{i 

WF«t?f 

Id 

V R = 1V 



2 

nA 


II 

Vr = IV, L = 1000 lx* 1 

16 

20 


M 

V R = 1V, A=900nm, E = lmW/cm 2 


14 


M 


A P 

V R = 1V 


940 


nm 


tr, tf* 2 

Vr=iv, R L =ikn 


10 


Ms 

Vr-30V, Rl = 50H 


3.2 


Ms 



Ct 

V r = 1V, f = 1MHz 


10 


P F 


Rs* 3 

Vr=1V, V a — 0.5V 


120 


kn 


a* 4 

V R = 1V 


0.08 




“ II = 11 + 12 

(fit, II, 1 2 (±7 / - KA1, A2CD*««o 
ftiJfli&fe? > 5'Xx>7>7" (fefi* T = 2856K)„ 


* 2 7fei®l±GaAs|g)t J'*! t— K (l=800nm) o 
* 3 Val±T/- KA1, 

* J a=l(Iu-Iu)/(lLi+lL2)l 

(fit, TfeAiliiSWi-RJ; 1 } 11 = 121:5 z&mt-tZo 


Panasonic 


— 286 — 







pin TKK^-r^r — k 


PN3112 



- 28 7 — 


Panasonic 








PIN /KS^-fTT— S 


Panasonic 


PN3206 

2-»-S'J->M3>PIN* Wit- K 


■ ¥i * 

• :t r ,tf = 10ns (typ.)o 

• ±mWi <r> jagffi nn^o 

• ^ :lD = 10nA (max.) 0 

• «7°7Xf 7 7 /r- y* (77 7 FM7 p ) 0 


■ «*»*«» (Ta = 25 °C) 


*1 s 

is 

$ fe 

# It 


Vr 

12 

V 


Pd 

30 

mW 

v&t, m=: ra ta+kh rsp 

3=-/7 i r ■ / wj izjj 

1 opr 

— 25~i-8i) 

C 

ffiftinL/g 

T st g 

j — 30—+100 

°c 


■ «m«J • 3 t¥W «14 (Ta = 25 °C) 



■gjfeg^a' 

I • mm 


o 

A 

0 

o 

B 

o 

t£> 

o> 

o 

0 98 — 

r 5015 0.98 


2 

2 


If S 

IS # 

* # 

min. 

typ. 

max. 

Unit 


Vr 

Ir = 10M 

30 



V 


Id 

Vr — 10 V 



10 

nA 

ytwM 

II* 3 

V R = 10V, L = 1000 lx* 1 

2 

5 


M A 


S 

V R = 10V, A = 900 nm 


0.50 


A/W 


A P 

Vr-IOV 


900 


nm 

is??n$Rg 

tr,tf * 2 

Vr = 10V, R L =lkn 


10 


ns 


Ct 

Vr = 10V, f = 1 MHz 


3 


pF 


e 

*SlA^B$C 050% d & 5 ft/t 


65 


deg 




* 1 MUifife? >nr/7 > T — 2856 K) 0 

* 2 U — ■ + f (A = 800 nm) o 



Panasonic 


- 288 -- 






PIN 7ft 


PN3206 









PIN /Kh^-TTr-K 


Panasonic 


PN3404, PN3405 


*>>;□> PIN* h K 


■ 4$ ft 

• tS : § : iS®^'jS v ' : t r , tf=20ns (typ.)o 

• :ln=10nA (max.). 

• Sffilltt. 

• '\'M77 z* y-i; (77 -y h 9 4 r). 

• 7(PN3404). 

• r(PN3405). 


■ «**«*£« (Ta = 25°C) 


If 0 

Ifi 7%r 

s ts 

¥ it 


V R 

30 

V 


Pd 

30 

mW 


Topr 

-25 — K85 

°C 


T s tg 

-30^ + 100 

°C 


! mm 


1.8±0.3 



6 ! Anode I) 


■ F2,mtin-4.:+ 
iJt/LHH 'J /UA 



■ • jfc¥HW14 (Ta=25°C) 


m @ 

IB # 

* fr 

M'h 

ism 

Mk 


&«EE (ttifttt) 

Vr 

I R = 10//A 

30 



V 

BttRSiE 

Id 

Vr = 10V 



10 

nA 

^fcWSlE 

II* 3 

Vr = 10V, L= 1000 lx* 1 

7 

10 


M 


PN3404 

s 

V R = 10V, A =800nm 


0.50 


A/W 

PN3405 

0.45 

0.55 


A/W 

e- ?$•*** 


V R =10V 


900 


nm 


t„ t, * 2 

v r =iov, R L =ikn 


20 


ns 


Ct 

V R = 10V, f =lMHz 


5 


pF 


d 

AW B# <r> 50 % iz tt i M £ 


65 


deg 


m ig*4«*gt8, 

“ TfejSliftfi? > Wf> 7 >7"(efii* T = 2856 K) . 

* 2 7fcSli¥*tf*P--**(A=800nm). 

* 3 



Ri — R 2 — R 3 — R 4 


Panasonic 


— 290 — 






piN7Kh^-r7r-K 


PN3404, PN3405 


I 


20 40 

SlfflfilS Ta (t) 


iiiiM 

■■■II I 

■■III I 

■mi i 

Mill 


■■■■I 

■mi 

llill 


*■111 I 

inn i 


ill i 


■■*■ 

ini 


mi 


a 


1000 3000 10000 

m m L (lx) 


20 40 60 80 100 120 

Ta (tJ) 


Id-Vr 


Io~Ta 




m 


l 12 16 20 24 28 32 

V R (V) 

-40 -20 0 20 40 60 80 100 120 

Ta (1C) 

400 500 600 700 800 900 1000 1100 1200 

A (nm) 


Ct-VR 

tr, tf Rl 


min 


min 

min 


■■■mi n 

■■■mi | 


m 


in 


mil 

mil 


— 29 







PIN /tvS-5'1'*— K 


Panasonic 


PN3603 

6 -frill •> i)3> PIN * h *'-f *- K 


■ # s 

• iWji§)£|£o 

• ie^*SR*:S=0.55A/W(typ.) o 

• 7 v h /s °'y *r~ ^'o 


■ (Ta = 25 °C) 


m a 

SE 

5g IS 

# a 


Vr 

12 

V 


Pd 

30 

mW 


Top, 

— 25 — 1-85 

°C 

««<a* 

Tstg 

— 30— + 100 

°c 


^ a &±m 



■ mnm • %mmwE (Ta=25 - c) 




[IT 

30 

ooc 

E=^ 

rm 

F 


l! 

jt" 200 
jjt 200 
00 — 

a7| 

3 

#fi ^ /xm 

600 


* s 

82 > 

& ■ # 

*'J' 


-K 

<? 



Idca, b) 

V R = 10V 


0.1 

10 

nA 

jt*a 

Iua) * l 

V R = 10V, L= 1000 lx 


0.2 



Iub) 

V R = 10V, L= 1000 lx 


1.6 


<«A 


S *2 

V R =10V, A =800 nm 

0.45 

0.55 


A/W 


3p 

V R =10V 


900 


nm 

«gi$M 

tr, tf * 2 

v r =iov, R L =ika 


5 


ns 

ss^-iw&a 

c t 

V R =10V, f=lMHz 


2 


PF 


e 

sa AS|S#« 50% 1C *C b % s 


65 


deg 




* x (fefi® T = 2856K) 0 

Tff 7 o (ffi l , Ri = R 2 = R 3 = R 4 = Rs = R 6 ) 
* 2 «R±+#f*U-+'(A=800nm) o 


f+lOV 


r ^ 




I 

— 

— — — 


ll 


:R4|R 5 | 

Ref 


Rl_R 2 — R 3 — R 4 = R5 = R 6 


Panasonic 


— 292 — 





PIN 7Kh5 r '-i'7t— K 


PN3603 





ill! 


I r A. 


m 


i HI 
WTA 

tm 


i m 


ii 



Im 



■mil 

■iiiii 

lllllll 

111 


■■mi 

■IIIII 


mini 


■■■mi 

■■■mi 

Kanin 

niuiii 


IIIII 


nini 

■lllll 

■IIIII 


BHM8SI 

■ ■■■■I 

■ ■■■II 

■ ■■III 


■nuaiiiii 


■Hill 

mm 


. JHaian 
— —■■li 
Mlllll 

nmiaiin 


■iiiii 


■■■■H 

■■■an 

■■mi 


HHf inuuHi 

IM ■■■!■ 

■mm 

■■■i 


\m 

WMM 

mi 

■| 

■ 

U 

I 

1 

ss sssss 

S SSii! 

jgg 

■Sir 

■■rj 

■tin 

IBM 

\m iiiii 

■1 

Mil 

■■ 

■ 

IK 

llll 

■ 

|ss sssss 

*£SS 

ssss 

3SS 

S SS”i 




■1 lllll 

■mini 

■■ 

■ 

■lillll 

■ 


— 293 — 


Panasonic 









PIN TKh-y-T'*— K 


Panasonic 


PN3610 

6dHH'>'.l=i>PIN*hdr<*- K 


■ * 

• :t r ,t f = 5ns (typ.)o 

• BlfUi'SAi'h&l* : Io = 10nA (max.)o 

• ffiftlltto , 

• 'VHtf-Jv Xf 7 '7'<v'r-v (777hM ~f)'o 


■ &**£*:£*& (Ta = 25°C) 


* @ 

85 n 

'm. 

# <4 


V R 

30 

V 


Pd 

on 

uv 

III vV 

Stj^OHSS 

Topr 

—25 — (-85 

°c 


Tstg 

-30— +100 

°c 


1.27 ±0 1 1 27 ±0.1 


Jl.27±0. 

Pl7 the 


jP-fi • mm 


L8±0 3 


L0±0 1 


LZ 



0 6—o 2 


0.5±0.15| 




1 ! Anode B1 
10° 2 ! Common Cathode 

3 ! Anode A1 

4 ! Anode A2 


qT 5.0±0.l" Ik 5: Anode B2 


6 1 Common Cathode 

7 : Anode A3 
y ! Anode A4 




! mm 



■ (Ta=25°C) 


if § 

ie # 

* ft 

Uzh 

mm 



alma 

Id(a) 

V R = 10V 


0.05 

10 

nA 

Idcb) 


0.1 

10 

nA 

JtW-ifit 

Iua)* 1 

Vr = 10V, L = 10001x 

0 

CO 

0.4 


juA 

Iub)* 1 

1.5 

2 


M A 

j 

S 

Vr = 10V, ^=800nm 

0.45 

0.55 


A/W 


Ap 

V R = 10V 


900 


nm 

m&mm 

t r , t f * 2 

v r =iov, R L =ikn 


5 


ns 


C t (A) 

V R = 10V, f =1 MHz 


1 , 


P F 

Ct(B) 


2 


P F 


e 

s® a# m<7)5o%tztcz%m 


65 


deg 


m v*>\ » a* o 


“ %mt? S 7 XT 's V y ~f (fefi* T = 2856K)» 

iM^I±^^]coIh]S§I- T ff 7 o (ffi L , Ri = R2 — R3 = R4 = Rs “ Re) 
* 2 (A=800nm) o 



Panasonic 


— 294 — 






(nA) 


PIN TtNh^-TTr-K 


PN3610 



12 16 20 24 28 32 

v B (V) 

-40 -20 0 20 40 60 80 100 120 

Ta CC) 

400 500 600 700 800 900 1000 1100 1200 

$ fk A (nm) 

m 

Ct-VR 

tr, tf — R l 



100 80 60 40 20 0 20 40 60 80 100 

fame (deg) 


SS 

£ 

iiiHaa 

miiaa 

illllll 

• — == 

sisEBBi 

tiwtmam ■■■§■■■ >11 


■ 

■n 

sss 

IIMBMIIIII 

■1 

If) 

■II 

ll■llllllll 

I 

j 

■Si 

5Si 

il 

»!■■■■» 

II ■llll 

iiiinMi 

Si!! 

llll 

m 

ss 

£ 

ss 

ii mmmmmmmm 

■•IMHHVil 
III ■■■■■■■■■ 


1 

■ 

1 

si 

|j 

Si ■■■■■■ 

■■■ 1 

■!!! 

IIBBBW 

!!■■■ 

■II 

■SSS 

llll 

II 

■ 

s 

1 

■Si 

ii 

! BBSS! 

IUI 1 

Mill 

SiijSSS 

BBS! 

(■in 

SSil 

Hill 

llll 

llll 



mmi± v R (V) 


0.1 0.3 1 

nmm Rl ( m » 


— 295 — 


Panasonic 









PIN 7KS'5 f -t'PT— K 


Panasonic 


PN3624K 

6»a->'j3>piN* t-a- (*— k 
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3b 7 7 l/p*f Hit 

ICEO 

Vce= 10 V, 



200 

nA 

3 1/7 

Cc 

Vce= 10 V, f = 1MHz 


5 


P F 

ii-ma 

31/7 7tfi*«it 

Ic 

Vcc=10V, I F =20mA, R L =100fl 

0.3 



mA 

is&B.tra 

tr, tf * 

V CC =10V, I c =lmA, Rl =1000 


6 


Ms 

n U 7 ? • x ^ *y ? MfUMFt 

VcE(sat) 

If — 50mA, Ic — 0.1mA 



0.5 

V 


* A 4 7 f > / J 4 a«i|$1h1 K 0 



Sig. Out 


(A^'VWX) 


J L 



t d : Mftzm 

t r : ?ii&<nio%frb 9 o%iz±ni- 

t f : 9 bio%r~y&t %m*v 
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ONI 1 13 



Panasonic 
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ON 1114 


I *ft*f**£tt (Ta = 25 °C) 

m s 

A J](%± 


h 7 > y X 9) 


i a 

K ■§■ 

s tt 

# fi 


v„ 

3 

V 


If 

50 

mA 


Pd“ 

75 

mW 


Ic 

20 

mA 

3U 7 7-s-l y?mi± 

V CE 0 

30 

V 

JLi 3U ? 7W± 

V ECO 

5 

V 

3 w 7 

P c * 2 

100 

mW 

»f£E3lfflffiS 

T 0 pr 

-25 — 1-85 

# C 

{*#«./£ 

Tst* 

— 30—-H00 

°c 


(Ta = 25"C) 


Panasonic 


xaisJF^'J' h -fe 
m&Z'f-y?, ttWHsiffl 


0N1114 l£, ^X^UiSi^CDGaAs^ttlgrfcy-f *- K&, -SftSm: 

£ aig-r 4 m* &&&+ s t>i- 0 

■ # m 

• I0.3mm c 

• : t r , tf = 6/<s (typ.)o 



5.0 ±0.2 
'" 13.0 + 0 . 3" 1 
Mark for indicating LED side 


A-A* Wr® 
0.45±0.1 


S~A-| 


1 

- i - 

© 

ILO 

1 

log " 

j ' 

LilU 





4-0.45+0.2 


xtiimmtiimmu 

Ta = 25 °C W Jt TT . 0 m W/°C 

titummtii&mmii- 

Ta = 25 °C W± TT . 34 m W/ °C 



* x 4 j -f- > 7 9 j ism&m Q 

o Sig. IN 0 V cc 


Sig. OUT 


( A 2 p'°'U x)- 


td 


*— t d ; 

90% t r : _h#9$Pifl ( it 1} WM fc:" — 7 fit C 7 ) 10 % A 1 b 90 % 
■ — + 10 % tc_h# 1 -&l$l 8 )) 

ji tr : T»B#R11 (flB*««^t:*-7fIW90%A'bl0% 

* "^ Ktf UT»f&«FlW) 
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0 N 1 1 1 4 


If, Ic“Ta 


Vcc= 10 V 

Ta=25°C 


■■■llll Will 

llllillMMI 


SSSSSSSSl 

■■■llllll 


iimnnijii 

■lllllllll 


BSailiil 


llll 


Hflllllll 

iiuaiiiiiii 


niiiim 


wtwmm ■■ini— ■■■■!»— ■■■mil 


■■■■llllll 

SSSSSiSil 

I 

■■■■■mill 

imiiiiuiil 


— ■■iin — ■■■■ml 

I 

Il'iUHIMI lllll■■■■llllll| 


ESimBniimiiSaiiiiijil 

iimiiiuiiiiiiiaiiiiiiiil 


mms.m t» <t) 

»S®± V F (V) 

If (mA; 

V F -Ta 

Ic — VcE 

Ic — Ta 




liiHIII 


nmainiiia 

|iiHm>!!!:s 


Trimmum iB 

I /■■■III III 


iii| 

ml 


iiiiiiiii 


SBSiiliiBISSliiSSSillllll 

l■^^lllll■■^llllll■■^lllllll 


V CE = 10 V 

lF= 20 mA 


■ Ta CC) 

-X 

IcEO~Ta 

1 


Ta CC) 


IHHHl= = = = m::= = = g?^ 


V CC =10V 

Ta=25‘C 


■amniiiiMaiiiiiumiiMiil 

Pllll!IIIB|l!l!IIIBlijiJ 


£=•■■1111 

5 PIIIII 1 


ISlMBIilSIii 
liSSiO MIIIIIIIll 
HHilSEESiflil 


■■■■lll■■i■■■■llll■ 



mil 


^■■■■■■■^MMIIIIIMIIIllllBIIIIIIIII 


3 V 7 f&tsWM Ic (mA) 


m&m Ta cc) 


Vcc = 10V 
lF = 20 mA 
Ta=25*C 



SB Hi d (mm) 


Panasonic 
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Sia®7fch1r>!t 


Panasonic 


ONI 120 


****<?*, %mma 

m « * 

ON112014, !§7 l fc*T-lciS?Jj¥»GaAs5 l 55't-l§7fe^M K Sr, 

iit -s mtm&t imusm+r-to 

m m ft 

• Aih**t-ftlwt>-y7"* f t£<, If^co^ffitcatSc t>7t:i0mm o 

• t r , tf = 6 ^s 0 

• ^ t - x Sr ortl jt L « m Wli t*&I! L T is 0 , M P g|S <a to »& t : t 

< n 0 


■ (Ta=25 °C) 


m § 

le ^ 

5e » 

# ffi 

K) 


V„ 

3 

V 

«*i 5fE(*MEfO 

I F 

50 

mA 

sb§f«* 

Pd*‘ 

75 

mW 

ai*(th- 

h 7 > v'xy) 

3U 

Ic 

20 

mA 

y ^lEfE 

VcEO 

20 

V 

X i y 3 U ? ?1£J± 

V ECO 

5 

V 

3i/7m 

P c * 2 

100 

mW 

iS.lt 

fttfsSHfi* 

T 0 pr 

- 5 — b60 

°C 

«#a® 

Tstg 

-15-+65 

°c 


•‘ Ta = 25-C«±fl.0mW/"C 

* 2 mtsumQtii&m.mt Ta=25-c kcl-ci. 34 mw/t 



■ mMttm (Ta = 25 °C) 


iS g 

P £ ? 7* 

* ft 

S/h 1 

mm 


#{i 



V F 

Ir^SOmA 


1.2 

1.5 

V 

mwdimm.) 

Ir 

Vr = 3 V 



10 

M A 



I CKO 

Vck = 10 V, I F = 0, Id — 0 




M 


C c 

V C k = 10 V, f = MHz 




pF 


Ilr? 

Ic 

Vce= 10V, lF=20mA, RL=100f2 

1.0 

1 



mA 

is^ra 

tr, tf* 

V CC =10V, I c =lmA, Rl=100H 


6 


//s 

3i-??'ii7? lafnmrt 

VcE(sat) 

Ir=50mA, Ic = 0.1mA 



0.4 

V 


* x-f 7f-> r?'f'A$I£[H&o 
** Id : ^aitUJrS V- Xlifo 



t„ : sfusm 

t r : ±#h#k (aj**j£* f tr- xfiwio%A>^9o% 

t:±#+*a#IH) 

tr : (a5*®S*'tf- ?1tmo%frblO% 

i;T»t50#(ffl) 
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sajB/ixMz^-y 


Panasonic 


ONI 122, ONI 128 


-r "j 

I ON1 122 #fi : mm 


mm m 

0N1122, onii28 it, u ~mm±r i 1 - k£, ■sotssm-sssat 

<7)*h w^^rasriiig-r 

6 an* & #t m-r b itm&m ?■ -ci-. 


■ 4* ft 

• : 1.2 mm 0 

• i&SfiiS^av' : t r , t f =6//s (typ.)„ 

• ON 1128 'r-if-Cf 1 ) > 1 S+KcO^AflJffl “Tag,, 


Mark for 




Panasonic 
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j!fl27t\htz>y 


ONI 122, ONI 128 



*1 @ pS 




ig<at(jgi«tt) i« 

^iK-mwM. Iceo 

z U ? ? mti'&M c c 

- lc<2 

mm. j&mm t r , t f ,[ 

3l-^-i;7^tef0tE V CE(sat) 




I h =20mA 

V,=3V 

V CE =10V 

V CE = 10 V, f=l MHz 
V CE =10V, Ip=15mA 
V cc = 10 V, I c = lmA, R L = 100n" 
I F =25mA, I c = 0.1mA 













Panasonic 
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Panasonic 


SBKhizyy 


ON 1128 S 


■ m m 

ONH 28 SU, ftjtm+i-mmityj *- h f 

W*^£|S]v^;b-£!;-»SU i> trtfc£ 

• I5/.skai*§Jg*''i^' : 0.3 mm, 

• : t r , t f =6^s (typ.) 0 

• lhtiWM.<r>&fe%£ikfr' h$\,\ 

• 'Hi'^y-y-^x-r') > b mfatn-fimm* i#l 

• / M,X'I ■■/ 


Mark for indicating .' mm 

LED side 

01.5 

^13 + 0.3, 


3.5 ±0.2 0.22 ±0.05 


£ 

±0.2 

T B 


1 C 


*3 m s 


AJB' 

JL 

4-0.45 D ±0.2 

< 2 > 



2.54+0.2 2.54 ±0.2 
A-A' B-B' 

ME! ME! 


(Ta = 25 °C) 




it we (it awe) 

v R 

3 

V 1 

A7J \ 7Q7t 

tf A -¥ k") 

««*(*»«) 

Ip 

25 

mA 


ir#M^ 

Pd* 1 

70 

mW 


±f[7]fc 

Ic 

20 

mA 

&*(*!'• 

3 1/^-X; *y 9W± 

V C EO 

30 

V 

h 7 > y X 9 ) 

JLi y 9 *OU 9 9W± 

V ECO 

5 

V 


3 1^7 

P c * 2 

100 

mW *’ Ahmnntii&mmit 

jUft" 

insist 

T 0 pr 

-25- ±85 

1 a = 25 CH±'C'0.93mW/ C 

tun. /x. 


T s tg 

-30 — K100 

* C Ta=25°CU hT'1.34 mW/°C. 

■ (Ta = 25 ”C) 


HimEE(itM) 

ATjfttt -T T ^TTX^rT 

fflfltttt 

u 9 9&tl&W 

mm 

a v 9 9-3-1 "/ 9WWW± 


" *4 "/ + > 7 9 4 

o Sig. IN q V CC 


^ 1± 


I F — 20 mA 
V r =3 V 

v CE =iov 

V CE = 10 V, f=l MHz 
V CE = 10V, I F = 15 mA 
V cc -10 V, I c = lmA, R l 
I f = 25 mA, I c =0.1mA 


H^c 


2.8 

V 

5 

M A 

200 

nA 


PF 

450 



//S 

0.5 

V 


• Sig. OUT 


lc 7 > 9 Classifications 


( ATp'Vux). 


(tB^j^vux) — i/i t-Vl0% 

td-w M- ! ! 


tr-ii i±-t f 


td : MiiNpim 

tr : ±#WPiS ^flcoio%^b 

90%fz±#T&^BB) 
t, : T&tifffl 
10 %lzTfot 


Class 

1 

2 

Ic (M) 

50-155 

145-450 
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ON 1128 S 






If, Ic~Ta 


lllllll 


III 


IIIIIIIIIMI 


mu ii 

mu 


mil 


IIIIMHIIIlitll 


■MHBII IB 

■■■mi ii 


Willi 


■m 

Kill 

IUII 


iiiii 


ml 


mm&m Ta co 

mw£ v F (V) 

If ( 

Ic — VcE 

Ic-Ta 

Iceo — Ta 


ilium 


min in 


■iiiiiiiI 


linn 


mi 

llll 


■■II !!■■■■■ 


■KKKilll II 

miiniiii 


■iiiiiI 

lllllll 


l■IIIIIIIM 


■■■IIIIIB 

Kiiiiiiii 

lllllll 


■■■1111111 

lllllllll 


■■■iiiirnaBaiiiiiii 


■■in. 


■IIIIII 


ss'iiinsmKS 


ISIS 


liinSS! 


■■iiiii— WMM 


lllllll 1 ■lllllllll 


llll 

llll 

llll 


Panasonic 
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Panasonic 


0 ® 7 RSt 2 >+t 


ON1 179 




ON1179I4, fgftgEKSS^WGaAsjfcJ't-f&ftr'f *- K£, 
iSfSlSW* h I- 7 > V x? f<0|ffl£Si 

■ « ft 

• A J S5^ : 0.3mrao 

• AiiJ^lR-fKco^-v , J»«<0f£*ni::i§£+3o 

• iStfiSSE ?l f 28 1 ‘ : tr, tf =6yt/S (typ.)o 

• /ij ® {L A 7 J N cF l 


£] 

1 

J 

r 

L 

2 

5.0 ±02 

13.0:4=6 

3 


Mark for indicating 

LED Side 0.45±0.1 


t! +1 



_ 


z 

wfff 

0.45 



hr 

E 
<o 
c— ’ 

Tf 


9.75±0.3 

©. r ; 1 ® 


l*g*4g*3£te (Ta=25°C) 


M) (Hjfc 
/-ft- K) 




m g 

§6 ^7 

7e te 

# fi 

itWEdt-Sfi) 

Vr 

3 

V 

j®tta(iira£tt) 

If 

50 

mA 


Pd* 1 

75 

mW 

n V 9 9 W& 

Ic 

20 

mA 

av 7 9 *I$7^ HJ± 

VcEO 

30 

V 

JLl y 9 ' 3V 9 9 Mf£ 

Veco 

5 

V 

3 1/7? JR* 

Pc* 2 

100 

mVV 


Topr 

-25~+85 

°C 

im&et 

Tstg 

— 30— + 100 

°C 


* 1 A * M com fi l± Ta = 25°C W t x- 1 . 0 m W/“C 

* 2 tH * (W CO* * <&*$$ li Ta = 25 ”C a ± V 1 . 34 m W/ ”C 


(Ta=25 *C) 


if g 



* x -f •? f- > r 9 4 AStelUKo 


(A* 7 'VUX)‘ 

t rl 


td : 
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'MB7\\hhy+t 


ON 121 5 


0N12151J, *- k*. 

> (• > -+x I- h 7 > -y X 9 L, ? rii 

jfi' 1 1) IM* £&*+ 4 T'-to 

■ 4* ft 

• : 0.3 mm, 

• : I c = 2 mA(min .) 0 


Panasonic 


&#**:£*& (Ta=25 °C) 


\M%± 


tb*(*F' 


0 

pS ^7* 

S » 

■* ffi 


v B 

3 

V 

MBmatasattt) 

If 

25 

mA 


Pd 

70 

mW 

au ? 9WH 

Ic 

30 

mA 

3 7 ?W± 

VcBO 

20 

V 

JLi •>/?• 3 I, ? 7W± 

V ECO 

5 

V 

3 1^2 9tM£. 

P c * 2 

100 

mW 


T 0 pr 

-25- +80 

°C 

<*#)£!£ 

T stg 

-30- + 100 

°c 


*‘ Ta = 25 "C «±-C 0 . 93 mW/t 

* 2 tbtimcon.Jii&im-it Ta = 25 -c a± rn . a m w/°c 
■ (Ta = 25“C) 



on 

E # 

* f+ 

U 



♦ Z .4 ; + -s 79 '{ Ai»] 5 £l]gS 


_ a Sig. IN 

n_ t , r 

5on> 



„ c r I td i 

! I— t,:±#WM 

1-LN^j-m ts) 

-Sig. OUT t( : (m***^f-^tt« 90 %*‘f> 10 %lcT» 

L ’ ta '*' [t- || t6S#M) 

t,— ! 1- -I (- 1 ( 
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Iced (/*A) 


ON1215 



Panasonic 
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Panasonic 


ON 1402 A/B, ON 1403 A/B 

z>V 


■ mg 

ON 1402 A/B, ON 1403 A/B li, ||Jt*if-lCiSiai-¥WGaAs * - 

k£, ■s*suu-+ f- ?*4 *- i * y-7r-mmti£mmt% 

ssst+sri^-s-b-ttuffsi. 


■ W * 

• •> j. 5 7 I- ®4/ 4 x'tf.^'®iu 0 

• 4--7°> n U 7 ?&■)]<, 

• ±mmr-thtl (- y > yXfrft >, +7l-S(2tt*S)o 
ON 1402 A/ON 1403 A : $Ofc* > 9 4 -f 0 

ON1402 B/ON 1403 B : i’Jcjti 7M/ ( 


■ (Ta = 25°C) 


« g 

16 -§* 

5t ft 

# a 


$«:/£( 3CSM) 

Vr 

3 

V 

wmisKacs®) 

If 

50 

mA 


Pd * 1 

75 

mW 



Io 

20 

mA 

ib/j(*HC) 

iU*«/£ 

Vo 

30 

V 


V cc 

16 

V 



Pc* 2 

200 

mW 


SUfl^MiS® 

T 0 pr 

-20—4-85 

°C 


T s tg 

1 

CO 

0 

1 

+ 

o 

o 

°c 


*' Ta=25"CU±T'1.0mVV7°C 

* 2 ffi*1»]W«*feWf±Ta = 25rni-.r*2.67mW/'C 



■ £>&*■ 
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ONI 402A/B, ON 1403 A/ B 



jnwstac^flo 



.“H ” aj*«* 

L” ttJAfltE: 


X k> 3 ^ KA^J 



If = 50 mA 


Vr = 3 V 

Vr~ 0 V, f = lMHz 
Vcc = 5V, Vqh = 30V 

Vol | Vcc = 5V, IoL = 20mA 

Vcc = 5 V 






K&aFH^ra 


Ifh— l(Ifl— h) Vcc = 5V 

Iflh/Ifhl(Ifhl/Iflh) Vcc = 5 V, Rl = 240 O 


tpHL(tpLH)* 

tpLH(tpHL)* 


Vcc = 5 V, Ifp = 10mA 

R L =ioon 


m »#ONM7Vmtt*j3%to( )ftim±OFF ? A 
*A A AigiI£©j&o 

7EW±m pv CC=5V 

_n_ ? Si «- IN !" X A~~' iR L =ioon (a*^vux)- 

r'i'i — ^° v ° 

LT (tb*/oux). 



If, Io~ Ta 



tpHL tpLH 

Ift~ Ta 


Vcc=5V 

IoL == 20mA 


Ta (£) 


Ta OC) 


ON 1402 A, ON 1403 A 



tpd— If 


1 1403 A V CC =5V 

Vcc . — . R l =100O 

IE -TV T‘ =2 te, 
■° u wWBiiS? 


( 1 ) 


ON1403A 

mm , 


V CC =5V 

I F =10mA 

R L =240n 

Ta==25°C 



»att*wi4 (2) 

-4f-d=0.08i« 


ON1403B 


^ ou V CC =5V 
I F =10mA 

£ R L =240n ' 

. Ta=25°C 
















Panasonic 


ON 1501 

* M y h 


a m m 

ON 1501 14, 'W 7'<) v * h 'f > 9 7-f?lZT >7"£rti^l 

ft 'I'M, HR. SfilSIiW* hr*to 

ftdifflo* h -t >+<t 

■ W ft 

• 7 > -rpmw'm, smistto 

• t--r> ? u ? f'ihi) c 

• io 


■ m a 

• *g¥$<7>«f£ttJ, fJSttm • v-7 >X|i]P(7>-b>-0- 

• NC IflsflMtfcO V ? 7 HiUttU • @te#St, 

• x- Yr-rjurofigf&as • soz-y 


-¥•{£ I mm 


31 


38 ±0.3 


24±0.2 

n 

16*0.3 


5±0.2 

,..m. 


7±0.2| 




Mark for indicating LED side 


-W 


tffc 


Device 
Center 


Lip. 


uJ^~~=£ ‘ 

I U— Ts- 



m 


4 . R2 


o+0 05.' 
3 — 0 




46 max. 


1 : GND 

2 I Vout 
3: Vcc 


■ (Ta = 25 °C ) 


ii 

g 

E # 

s # 

¥ it 

mmmr£ 

Vcc 

30 

V 

thtn&+m± 

Vo (max.) 

40 

V 


Io (max.) 

50 

mA 

mmm a® 

T 0 pr 

0 — h65 

°C 


Tstg 

—20 — 1-75 

c 



■ (Ta = 25 °C) 


« s 

E ^ 

£ ft 

ft/h 

a*$ 

Mz~k 



Vcc 


21 

24 

26 

V 

da** vse 

VoL 

Vcc = 24 V, Io = 50 mA 


0.2 

0.6 

V 

(HTj + vure 

VoH 

V CC = 26V, R u =10kO 

25.8 



V 

±^®5£s#fS 

td ID* 

Vcc = 24V, R,. = 470n 


100 


Ms 

T»iS3ii#M 

tdi2»* 


200 


Ms 


* a&BtMjMSBKS, 


v>n_TL 

Pulse width=lms 
Dulty= 1/10 
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7|\ h 


ONI 501 



Panasonic 
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Panasonic 


ONI 503 


■ R I 

ON1503li, 'M ~7*') y KtiftiU =fc V, -i; M > 7 7 ~t 9 IZT > t 

£'J' 3 !, US. iSff®, Mr 7 h T'to 

'\'mzrfb*.mrM.£mmmx'$ zttz, mil 

StttfJfflcO* M: y^t ITJ£< i-f 0 

■ 1$ * 

• T > 7'^jS^TvJ'S, 

• *~7°> 3 U X 

• * : ioomA 0 

• /J'iSSrj * 7 9 £f8ffl 0 

• 5Vtl0VO2*«^ffifflT'S4o 

■ £ & 

• ffigttiH • v-'r'y Xiijpo-t >-0- 

• NC IftMSMtfW V 5 v h fiS^ai • Mlsft, LBj$5**1ttb 

• X — Y t — VVPcOfiitf&iB • nr > 3 — y 


■ «****£« (Ta = 25 °C) 


m 

g 

f£ 

% is 

# it 

mMMBi (1) 

VcCH 

12 

V 

*i©«E (2) 

Vccl 

6 

V 


Vo (max.) 

20 

V 

(t'JjvSi'.t 

Io (max.) 

100 

mA 


Topr 

0 — h65 

°C 


Tstg 

—20 — f-75 

°C 



■ (Ta =25 °C) 


m g 

se 

& ft 

H'h 

flUH 


JJMi 

WMMr±. (i) 

VcCH 


9 

10 

11 

V 

nmmtt ( 2 ) 

Vccl 


4.5 

5 

5.5 

V 

& tit >w± 

Vol 

Vccl= 4. 5V, I 0 = 100mA 


0.3 

0.6 

V 

thttyW± (i) 

VoH (1) 

V CC l = 4.5V, V o = 20 V, R L = 10 kn 

19.8 



V 

&ti*7mr£ ( 2 ) 

Voh (2) 

Vccl=4.5V, V o = 20V, R L = 10kn 

50% U * 

19.8 



V 


tr, tf* 

Vccl=4.5V, Vq = 20V, R L = 200n 


1 


Ms 


td(l)* 


.50 


Ms 

Timmm 

td(2)* 


100 


Ms 

fc'smm 

f* 


2 


kHz 


* x 4 7 f- > x" y 4 A(il$0SS 





Amp. 


_r 0 VcCH 
O Vccl 4.5 V 


-O ~VW Vo 20 V 

Rl 

-Ognd 
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7H5ht^ti-a='vh 


ON 1503 







7t\htz>tHLi:\yh 


Panasonic 
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—30— + 100 

°C 



Ta = 25°CWJ:T' l.OmW/t 

* 2 &tim<onfii&-<fkm£ 

Ta = 25 °C iU_h TO . 67 m W/°C 


■ «§ltt 4#14 (Ta = 25 °C) 


ii g 

I£ ^ 

sfe fr 

H'h 

mm 

Mk 

mi 



V F 

If — 50 mA 


1.3 

1.5 

V 


Ir 

Vr = 3V 


0.01 

! 10 

M 


c t 

Vr = 0, f = 1 MHz 


30 


P F 


3 1/7 71 Ith'Vliliiff 

IcEO 

Vce - 10 V 



200 

nA 

fcmm 


Ic * 1 ’* 2 

Vcc=5V,I F =10mA,RL=100ad=lmm 

90 


880 

- - . - | 

M 


Id 

Vcc-5 V, Ir-lOmA, Rl-1000 



200 

nA 

fcgsm 

tr* 3 , tf * 4 

V C c-5V, I c -0. 1 mA, R L =100H 


20 


Ms 

"/?$&#] MF£ 

Vce (sat) 

If — 20mA, Ic = 0.1mA 



0.4 J 

V 


* 1 lc 7 > 7 ftig 


# m 

Q 

R 

S 

MM) 

90-220 

180-440 

360-880 


* 3 7 {$_<mo%frh 9 o%r- tM+zms 

* 4 ntmO%AblO%i:T»+SB#p B l j 


* 2 


A1 


m 


v\ 




r*f - 



■~t=j 

Lhzr- 

t.i R ' 




-CD- 


v cc 

O t \r 
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Panasonic 
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Panasonic 


ON2253 

Mr >-9- 


■ m m 

ON 2253 (i, ftItmTizmZhmcoGaAsTfcft-ftIty'i t- K£, 'SOtHt^K 
«&J£<7) Si r-'J > h >* h l-7M7^«u, iaj*7-^lB]-^-(S]U#a 
L -C, •&;£ I- <toT *>••!.& J£Wofc<7>$fb t Ifcfcit 

■ ft * 

• iSi!!&* • 'I'B, *£* 

■ ffl i£ 

• KS:, 7 -f ;ua, <t'COt^3EU • 

• «IW, • &:■>• •> 3 >, x. v x' it fib 

• S8*tf--7'£<!fwx ?- h, i> 


■ (Ta = 25 °C) 


II g 

p6 ^ 

5e f& 

# ffi 

A*(M7fc 

h) 

ii1E0t*(i) 

V R 

3 

V 

««*(*?««) 

If 

50 

mA 


Pd* 1 

75 

mW 

fb*(*h- 

l7>->xy) 

aH’Ai-y 9W± 

V C EO 

20 

V 

x- i y 7- 3 U 7 7 Wifi 

Veco 

5 

V 

aw y fthtiWM. 

Ic 

30 

mA 


Pc* 2 

100 

mW 



T 0 pr 

-25- +85 

°C 

«#£/£ 

T s tg 

—30—4-100 

°C 


" Ta = 25 "C JiUtT 1.0 mW/°C 

" tbmi<nn.tnmmt Ta = 25 -C JiLtT1.34 mw/t 



■ (Ta = 25 °C) 


If @ 

l£ ■§* 

0k ft 

:IM N 

mm 

** 

mt 



V F 

I F = 50 mA 


1.2 

1.5 

V 

aresEOtaii) 

Ir 

V R =3 V 



10 

M A 


c, 

V R =0, f=lMHz 


50 


pF 



ICEO 

V CE -10V 



0.5 

M 

fcilfttt 

3 u 7 7jb*itat 

Ic * 1 * 2 

V cc =5 V, I F = 10 mA, R L = 100fi 

3 


30 

mA 


tr* 3 , t f *“ 

V CC = 10 V, I c = 1 mA, R L = 100 n 


150 


MS 

3i?;-n ;tefots 

V CE(sat) 

I F = 50 mA, I c = l mA 



1.5 

V 


"h ?> ?$HS 


Class 

Q 

R 

S 

I c (mA) 

3 — 9 

6-18 

12-30 


* 3 &**«*' e- 7\&<n io %&{, 90 %iz±ntzt$m 

* < tb*m*tf>e-?-fi<r) 90 %*■ h> io%izT»+ss#ra 



t,** , ~t7 


'MEii^FttaiJ®|li?g L -e Bit'S) 



Cl 

vj 


d — 3mm 


T™' 


«4Se«(Rlt^90%) 
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VF-Ta 



■ 

■ 

■ 

■ 

KH33 

r 


■ 

■ 

■ 


■ 

■ 

■ 


■ 
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■ 
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■ 


■ 
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■ 
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■ 

■ 

■ 

■ 
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■ 

■ 

■ 

■ 

■ 

■ 

■ 


■ 

■ 

■ 

■ 

■ 

■ 
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■ 

■ 

■ 

■ 

■ 
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■ 

■ 

■ 

■ 

■ 

■ 

II 

■ 
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■ 

■ 

■ 

■ 

■ii 

■ 

■ 

m 

■ 


■ 

■ 

rj 

■ 

■ 


linn ii 


sun 


lunim hi 


Vu =5V 

Ri=ioon 

Ta = 25‘C 


ifii iiiii 




null 

iiiii 


Bam I 
■lllll I 

mill 


iiiiiI 

mill 


SsgBggEsi 


in i 

III 


■III 


■■■mill 
■■III II 


■n— ■■■mi 


V C c = 5V 
Ip = 2 mA 
Rl = 100O 



J )l[il ’Slftu If (mA) 

3 U 7 9 • x 

Iceo— Ta 



■llllll 

mini 


Vcc — 10V 
Ta = 25'C 


llllll 


■■■1111111 

■■11111111 




Ith'lilllMBnialllll 


JSJffliii* Ta (°C) 


V C c = 5V 

I 10mA 

Ri=ioon 
Ta =25*C 


JSH7&JS Ta CC) 


^ U 9 Ic (mA) 


I d (mm) 
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Panasonic 


0N2270 

kbjb* 


Hi SI 

ON2270 14, mmnG&KsifcKftitm-S-t, ftt + Ulil®/- ')>F 
>* h h 7 > yx? £, — 0 <nmi?,'i v'r-viz--mtlfz'h&, Wosit 
&* Hr >+-?+„ 

■ 4# £ 

• iS'h® : 2.7X3.4mm„ 

• K’Wmmwmo 

■ ffl £ 

• IK, 7 -( • *"yy g >, nr 7 y 7- 

• mm7--7"Z t‘<7)Z?~ b, is 

■ *fe*f**:tt& (Ta = 25 °C) 


m § 

IS ^ 

ZE m 

# fi 

xti(m 

5H*-K) 

mm tmm) 

v„ 

3 

V 

«**( itatia) 

I F 

50 

mA 


P D *’ 

75 

mW 

&*(*(-• 

F 7 > y X?) 


Ic 

30 

mA 

^ u j. ^ ^ilee 

V C EO 

20 

V 

X i ,^.31/7 

V ECO 

5 

V 


Pc* 2 

75 

mW 

imfxi 


T opr 

— 25 — (-85 

°C 


T stg 

— 30— + 100 

°C 



Ta = 25 °C a± T 1 .0 m W/°C 
* 2 ih*«w«*fs»¥i± 

Ta = 25 "C VX± T*1 . 0 mW/°C 


(Ta=25°C) 


if @ 

ie -§* 

$k \f 

AM' 

mm 


m± 


ASSGEOtatli) 

v. 

I F = 50 mA 


1.3 

1.5 

V 

ffi*(dE0t®£) 

Ir 

V b =3 V 


0.01 

10 

M 


c, 

V R =0, f=lMHz 


30 


pF 

mm 


IcEO 

V CE = 10V 



1.0 

M A 

31 

T *1, *2 

AC 

V cc = 5 V, I F =2mA,R L = 100n, 
d=l mm 

0.46 


12.0 

mA 


Id 

V cc = 5 V, If= 2 mA, R L = 1000 



2.0 

M 

IS&B$RS 

t r f "tf* 4 

V CC = 10V, I c — 1 mA, R l = 100G 


150 


MS 

3 u 9 7-2. i "/ 

VcE(sat) 

If= 5 mA, Ic=0.5mA 



1.5 

V 


* 1 


* 2 &*«*«£:«£ 

Cl^ss 

Q 

R 

s 

Ic(mA) 

0.46-1.75 

1.3-4.95 

3.15-12.0 


A1 

////////////// /~////////// t 

r /> \\ 


* 3 ai t>mH# tr- ? 11(7)10% * $90% ir±#-f * n#H 
* 4 iii tlM-itH# tf- 7 ft<7>90% ;6‘ $ 10% l:TP£T 5 B.f 



r+in 

31 

£ 

SSc / 





< 

< 

$ 

r t 

* If 


t p 

Ic * 


( t = 1 mm) 


i V C c 
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jKj»»7fchtz>y- 
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Panasonic 


ON2280 

Kim* Mr >17 


■ R * - 

ON2280li, iffi$¥c7)GaAs*5'f-l63fc*i'-<!;, -g /- <i > h 

>*b h? >•>'*?£, — »f«SW 
Jg* h-t >+T'to 

■ « ft 

• ! 2 . 7 X 3 . 4 mm 0 

• m&±i *m®m<r>wmo 

■ £ 

• Sc, 7 i a- a 5 <t'cot££U • 3 >, x 7 v'-v-^St^DtO 

• 5&Mt- 7°4 i'»X ?- h, i>Kv-7&{fe 

■ *fe*t**£te (Ta = 25 °C) 


m s 

is ■§• 

71 f& 

# it 

A 13 (Hit 

9"4 1- K) 


v R 

3 

V 


Ip 

50 

mA 


Pd * 1 

75 

mW 

, 

h 7 > '/X 9) 

=>U 

Ic 

30 

mA 

3 u ? ^ 7 

V C EO 

20 

V 

i i ftEE 

V ECO 

5 

V 

3 U ^ 

P c * 2 

75 

mW 

'(nLfyi 

Dj^iaas® 

T 0 pr 

— 25 — (-85 

°C 


T stg 

—30— + 100 

°C 



*■ xtimnmti&mmii 

Ta = 25°Ca±T'1.0mW/°C 

* 2 mtiMinnfii&mmit 
Ta = 25 , CW±T'1.0mW/°C 


(Ta=25 °C) 


II s 

IS # 

* # 

HA 

mm 

HA 

j m 


HWEEUtSEffi) 

Vp 

I K = 50 mA 


1.3 

1.5 

V 

itWEUDffit) 

Ip 

V R -3V 


0.01 

10 

M A 


c, 

V R =0, f=l MHz 


30 


pF 


3 1^771^ Br«a£ 

IcEO 

V CE = 10V 



1.0 

jkA 

3i- 

T * 1 , *2 
A C 

V cc =5 V, I F = 2 mA,R L = 100nJ 

d=l mm 

0.46 


12.0 

mA 


Id 

V cc =5 V, I F = 2 mA, R L = 100fl 



2.0 

M 

i&s«F'ra 

trf 3 tf* 4 

Vcc = 10V, I c = lmA, Rl = 100G 


150 


' as 

3 1-77'i; -y^tafPWE 

VcE(sat) 

If= 5 mA, Ic = 1 mA 



1.5 

V 


* 1 Ic 7 > 7 53-11 


* 2 mtiwmi’iE.jm 

Class 

Q 

R 

s 

Ic (mA) 

0.46 — 1.75 

1.3-4.95 

3.15-12.0 


* 3 a}*#8f£* f t;“- 7flt7>10%;6'b90%!C_t#-f SUfSB 
*“& #«if f - ? ft <7)90% b 10% 




>x« 

1mm) 
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JSl 5 f^ 7 Khtz>+t 


ON2280 


If, lc — Ta 


Vp-Ta 


Ta (X2) 

*S«E Vf (V) 

laws* Ta 

Ic-If 

Ic — V ce 

Ic-T 


PM I 


I Vi 


wsmm a 1 
111 I 


A 7 } 'mm. m If (mA) 


mill 

mil 


hi 


■■I 


ess s min 


■■■Hill 

■■■I I I 


Vcf (V) 


Ta CC) 


Vce = 10 V 


IVJI 


■■■■■■mu 
■■■■III II 

imiiii! 

is: mu i 


■■■« 

mi mu 


V C c = 10V 
Ta = 25 'C 


■■ 55 ml^"wni Bg Hi 

M aHUMfe jpi 

■IHiim^iiiiiM.SSn 

■iimniiiiaviM 


■w ii 

-=^ if gfna; 


■ llllt 

■lllll 

■mu 


SSSiiiiiiSSSmn 

niiiiiimiiiiu 


■■maamiH 

■■■■iiiiii 

■■ilium 


miiiiin 

1111111111 


liHiajg Ta co 


Ic (mA) 


m&ftt mm a (mm) 
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Panasonic 


ON2509 

# K -tr "J h 


■ AS 

ON2509 l±, S'J 7'<J / KiiftjUiO, Sit®* Hr > ^t; 7 > t 

/i'j'S, $i*, iUffl*, -gimmco* hvto 

WfttktoH, y-7-t lTftl~ffiHiiiiFfl<7)* b-b'y-if-t LTSilT'-fo 

■ A ft 

• +-7°>3U77flH^) 0 

• : d = 2~7mm 0 

• /J>®3 x ? 7 


■ JB £ 

• • 7‘V > ? cogcf^iB 


■ (Ta = 25°C) 


m 

B 

SB 


# it 

mmmt - 

Vcc 

7.2 

V 

thtinmn* 

Pc 

360 

mW 

anim+mt 

Vo (max.) 

24 

V 

HjfPlSHffl&S 

T 0 pr 

0- + 60 

°C 


T s tg 

-20— b75 

°C 



■ ASlttAtt (Ta = 25 °C) 


*s g 


sfe # 

H'h 

mm 


IM 


Vcc 


4.5 

5 

5.5 

V 

M '/jit 

Icc* 1 

Rl=oo 


33 


mA 

dl 

ISINK * 2 

v 0 =i.sv 

6 



mA 

thti* >mi± 

Vo,/ 3 

Vcc = 5 V, Isink = 3 m A 


0.2 

0.4 

V 

ft 7 %i J± 

Vo,,* 4 

R L =10kn 

Vcc = 5V, V 0 = 5V 

4.7 

4.9 


V 


(l* 5 

V CC = 5V 


2—7 


mm 


D >s»ji;=fcS(7fci#-i±iai+TT^v'o 

2) IK <0 #ltB#CO tf XlSft 3i*l± 6 kg/cm JUT i:ltT^>o 
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TtNh-tZ^+tH^'VK 


ON2509 









Panasonic 


ON2521 LA-(A) 

h -fe "j h 


■ ms 

ON2521LA-(A) (J, -y Kftffitc J: >) , Stiff?* b -te >*Hz 7 > 7 

£l*Ijt Lfc'J'M, US:, Sifts, K’t. 

S«*X^yfiLT, Lt*a 

T-f. 

■ 4* Ji 

• r>rpmx-'m, isniwit. 

• *-r> =n / 7 

• : d=2. 5-7.5 mm„ 

■ m m 

• -r v > ? nmftih 


■ &****£& (Ta=25°C) 


Item 

Symbol 

Value 

Unit 

mmmr± 

V cc 

6 

V 

ta xftmnx 

Pc 

300 

mW 

a ijjwffi. 

Io 

10 

mA 

tmmw&m 

T„ pr 

0~ +60 

°C 


Tstg 

— 20— +75 

°C 



2 ) TX>) ftltKfOt*X«a6ft]£(i 6 kg/cm ttTtC L 7T£ i<'. 
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ggg/K ^ h ON2521 LA-(A) 

■ (Ta=25±3 °C) 
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TtT'hP'TVb— S' 


Panasonic 


ON3100 

tZfi-T-f'JU-i i 


■ ft S 

ON3100 1±, CTR < Mil tzMmmWm* -f h 7 4 V w - 9 V 

GaAs#7t-?£}fc;M 7- Kfc.-tjfcS^-CfciSK® Si * h 

L fc iSSfSiS^tt*'*# A, tl i 1% 

■ » * 

• : CTR>50% 

• xm^raeolfiltitE^SS^ : V, SO =2500V (AC) 

• tS£iS®£ f j!lL'<'' : t r , tf=5/*s (typ.) 

• S v ' . 

• ULI15epp (UL File No.E79920) 

u m m 

• S'# 9 v — 

• £*« )7>X 

• **&.£*& 


■ *ft*f**£te (Ta =25 ”C) 


If @ 

i£ ■§* 

S ft 

# <£ 

At}(%± 
t- K) 

&«£(*»«) 

v. 

3 

V 


If 

50 

mA 


Ifp*' 

2 

A 


P *2 
*D 

75 

mW 

&*(* i- • 

h 7 > vX?) 

3F 

Ic 

50 

mA 

17 u 7 9* x ^ “/ ?1£/± 

VcEO 

30 

V 

u u ? ^ •'<— xW± 

VcBO 

35 

V 

x. ; V 7-^-xlE 

V E80 

5 

V 

X S 7^*317^ ?i[EE 

V ECO 

5 

V 

3 f 7 9 If* 

Pc* 3 

120 

mW 


Pt 

150 

mW 

ftfttafflfi* 

T 0 pr 

— 25^+85 

°C 

f*#ia® 

T st g 

-40- + 100 

°C 


*‘ /'•-'UXl® l/<s, < 9 ® L 300 pps 
* 2 Ta=25 ‘C «±T1.0 mW/t 

* 3 iB*flllco**(g;«4sf± Ta=25 "C «±n.6mW/t 






II s 

ffi # 

*'J' 

aw 


#li 

S?S*)E( => f 7 ?#W&®±) 

Vcc 


5—24 


V 


If 


5—20 


mA 
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7 T 7 K P<Vb —9 


ON 3100 


■ (Ta = 25 °C) 


m § 

se % 

* # 

*'J> 

aw 

** 



iSfrftSEdtafcfi) 

Ir 

> 

CO 

II 

> 



10 


USE (it 

V, 

I f =50 mA 


1.25 

1.5 

V 

*8^ MSI 

c, 

V R = 0, f =1 MHz 


30 


pF 

tbiiim 

Wr«SfE 

IcEO 

Vce-IOV 


10 

200. 

nA 

^^■1;? ?W± 

V CEO 

I C = 100^A 

30 

50 


V 

ic8E®aEJS<i¥ 

hpE 

V CE =5V, I c =2 mA 


500 


- 

3 1/ 5 

Cob 

V CB = 10 V, f=lMHz, I E = 0 


10 


pF 

mm 

iCSfe®Sl£fEait 

CTR* 1 * 3 

Vce = 10V, I F = 5 mA 

50 


600 

% 

A til* WE 

V ISO 

t = lmin, RH<60% 

DC3000 

AC2500 



V 


C|SO 

f=lMHz 


0.5 


pF 

x&timm 

R.SO 

V 1S o-500V 

10 11 



n 

©SNfM 

tr, t (* 2 * 4 

Vcc = 10V, I c = 5mA, R L = 100fl 


5 


M s 

si- ^^tefa«E 

VcE(sat) 

I F =5 mA, I c = lmA 



0.4 

V 


*2 t r (±tn*«**'b-- ?\&<r> 10 90 %lz±nt 

TIWtB t, 90 10 %i;THiT&ii#PBl> 


* 3 CTR 



Q 

R 

S 

CTR 

50-120% 

100-250% 

200-600% 


* 4 i&&t$tt«5E0!& 


Sig. IN 9 9Vcc = 10V 

J“L 


\* = <\ 


1 Sig. OUT 


so n 



If, Ic""Ta 














If [ Ic 
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0 1— <jj — i — i — i— i — i — i — i — i — 

— 25 0 20 40 60 80 100 

JSfflSJt Ta (*C) 


If-Vf 



0 0 4 0.8 1 2 1.6 

V F (V) 


Ic ~If 



0 4 8 12 16 20 24 

XtimUffi If (mA) 
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ON3105 , ON3105-V 

WEE 


ON3105 |J, GaAs^n^itr^ *- K£, 'Srltim: * h b 7 

> ■>' z. 7 tm^tzMmi±<V*-7 b T4 Vk-^tt. 

■ # * 

• : V,so > 5000 V (AC) 

• HIPfEfEjiil JfcA t |S5'<' : CTR> 15 % 

• : tr, ti =4,us (typ.) 

• ULISSb d p (UL File No. E79920) 

• VDE0806MI (ON3105-V) 


(Ta=25 °C) 


if a 

IE # 

s & 



V R 

3 

A7J5S7U 

*f A -t V 


If 

50 



Pd* 1 

75 


aw 

Ic 

20 , 

aj** b 

9 9'jLis y 1;GE 

VcEO 

30 

F7>yx; 

x; 7A31/7 ^liGE 

V EC0 

5, 


7 U 7 7tkbk 

Pc* 2 

100 

mmm&nt 

d'opr 

-25- +85 


T st g 

-30- + 100 


X*W«®*®((S*liTa=25’Cmit»1.0mW/'C 
: as*(»lro«*fi(lS^-ltTa=25'C«±r*1.34 riW/t 




A 

HD 

IE H 

H'h 

mm 


titi±(3 1 '? rm&nm) 

Vcc 


5—24 



If 


5-20 



(Ta = 25 °C) 


a I 


Panasonic 


0N3105 


Mark for 
indicating 
LED side 




K0.45±0.15 
"1O.5 ±0.25' 


dJ 1 14.1 + 0.25 


2-0.45 II 
,±0.15 2.54+0.2 


(T>Ari 

0N3105-V 


iaganacaE-fi:) i« v R =3 v 

Wtt lilgffiOgBEffi) V F I F = 50 mA 

C, V» = 0 , f=lMHz " 

Iceo Vcb=iov ; 

V ceo I c =100>tA 30 

CTR V ce = 5V, I F = 5mA, R L =100fl 15 

Viso t = l min., RH<60 % 5000 

cZ, f=l MHz 

Alhtim&iJi R,so Viso=500 V 10 11 

B'Sem tr, tf * Vcc=5V,Ic = 5mA,R L =100fl 

ziu 7 DIE V C E(sat) I F =20 mA, I c = lmA 


a (t r ) ti, t°-? &<mo%irh 90 %iz±%--tz>mm 0 (t,) <±, mumm' 


1 '• Anode 

2 I Cathode 

3 I Collector 

4 *. Emitter 




Anode 

Cathode 

Collector 

Emitter 


mm 

Hie 

me 


10 

M A 

1.2 

1.5 

V 

50 


pF 

5 

500 

nA 



, V 


30 

% 



Vrms 

0.5 


pF 



a 

4 


s 


0.4 

V 


Panasonic 
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ON3105, ON3105-V 
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7T7SP-I'Vb-' S’ 


Panasonic 


ON31 10 


urn m 

0 N 3110 ii, ctr < mtitzgmmmmt-nrt vu-?x- 

■to t- h h 

■ 4 * ft 

• : CTR=30% (min.) 

• AaM B WGEA { iI^' : V , 5 0 =2500 V (AC) (min.) 

• (&gi§)£>'ii^ : t r =2//s (typ.) 

• i h 7 >■>'*? tt'<-Z}iitf L t-7">o 

• ULtS^a (UL File No.E79920) o 

■ ffl jfe 

• ifiJilSi* H- 

• # 5 Hi&''Vux h 7 > x 




♦'/fyuxffil^s, «s®L 300 pps 
* 2 A*ffl|x>«*(«4si± Ta = 25 V U±X1.0 mW/t 
* 3 Ta=25 °C H±T1.6mW/'C 




m i 

se n 

AH' 



# it, 

*asw«E( = i'ttimmidb) 



my 


V 

At/mmiM 

If 




mA 


Panasonic 


382 — 















ON31 10 


■ VSltttttt (Ta=25°C) 



*i s 

p2 ~7y 

£ ft 

H'h 


Hi: 

mz 


(Btatit) 

I« 

V r =3 V 



10 

uA 

juntas itatto 

Vr 

If — 50 mA 


1.3 

1.5 

V 


c, 

V R = 0, f= 1 MHz 


30 


pF 

14 


IcEO 

V CE =10V 


5 

200 

nA 

^ u ^ ^ • ji ^ «•/ 

VcEO 

I C = 100^A 

30 

50 


V 

31^ 

C c 

V CE =10V, f=lMHz 


2.3 


pF 



CTR* 1 -* 3 

V CE =10V, I F = 5 mA 

30 


250 

% 

a** wee 

V ISO 

t = 1 min., RH<60 % 

DC3000 

AC2500 



V 


Ciso 

f= 1 MHz 


0.7 


pF 


R.SO 

V iso = 500 V 

10 11 



Q 

ifcSitlBI 

+ *2, *4 

l r 

v cc = 10 V, Ic = 5mA 

R L =ioon 


2 


MS 

tf* 2 ’* 4 


2.5 


pts 


VcE(sat) 

I F = 5mA, I c = lmA 



0.4 

V 


(CTR) 14, 

* 2 ±##M (tr) 14, 10%frt, 90%t±ftt4l$M. TttfcW (t f ) 14, 7\M.<r> 90 %i>>l,W%lz 

mtiM. 


* 3 CTR 7>7frm 


Class 

P 

Q 

R 

CTR 

30 — 70 

50-120 

100-250 

(%) 


* 4 is8W4*£[ai& 


Sig.IN Q 

_TL 

i -- 


9 V CC = 10V 



Sig. OUT 



If, Ic _ Ta 




80 


70 


60 

< 

50 

u. 

40 

*5 

l|g) 

M 

30 


If — Vf 


■ 

■ 

■ 

■ 

■ 

1 

E 

s 


















I 

■ 

I 

■ 

I 

■ 

n 

■ 





■ 

■ 

■ 

■ 


I 

| 

I 

■ 

■ 


■ 






1 , 



■ 

■ 

I 

I 

I 

a 


1 


0.1 0.8 1.2 

mns. v F (v) 


1.6 



— 383 


Panasonic 












(%) ctwnm 




ON3110 



Panasonic 


— 384 — 













Tt^sj’-rvu— s' 


Panasonic 


ON31 11, ON3112, ON31 1 3 

KfSiSMs*?’ hr< v u -2 


■ ms 

0N3111, ON3112, ON3113IJ, 'J'S, VU 

— 9 T'~i~o IStfcSItf'l-riim* GaAs rfo'fY’ifejt'f t + — K&, 

X i $5g L ftatAlfft't.Atfo ft S t„ 

* ft, AttiftraifeliBE. 2500V 
t'it. 

>< yft-vl i, 'J'ST'4 fcf> I)IL (ON3111), 2 3®8 kf> DIL (ON3112), 311 
(012 k;° > DIL(ON3113) t I'fft t < T'S S J: 7 IS It l Tia* +„ 


■ ft ft 

• Hi€fsiittCTRA'*,T6(' : CTR = 50% (min.) 0 

• : Viso = 2500V (AC)„ 

• (iJ?Sr 3(5.' t r , tf A'JitA 1 t r = 2.5^s. (typ.), t|=3.0//s. (typ.) 

• Hii 'BCiit Iceo A* $: t > : Ice.o = 100 nA (max.) 

• >W,x., y- > cr>tztb%W&MfffaA-.o 

• ULfS^a (UL File No.E79920)o 

■ m s 

• @f$ u v - 


• t 7 > x 

■ (Ta=25°C) 


m s 

i£ ■§■ 

3[ fa 

# ffi 

A *(£# 

?4 *-K) 

ffiHEtilSM) 

Vr 

6 

V 

iiimaotitfi) 

If 

50 

mA 

/aoxniiil 

Ifp * 1 

1 

A 


Pd* 2 

75 

mW 

m*(* t • 

1 7 > yX7) 


Ic 

50 

mA 

3 U 7 ? • JC. 5 .y ^ 

VcEO 

35 

V 


Veco 

5 

V 

3 VX 

Pc* 3 

150 

mW 

xm* p a wn 

Viso* 4 

2500 

Vrms 


Pt 

200 

mW 

ffl 

Topr 

-25 — 1-100 

°C 


Tstg 

—40 — 1-125 

°C 



■ rtgRgJgcH 

0N3111 0N3113 



*' 'Auxte l /is, %k'& L 300 pps 
* 2 A*«cO«*®$¥liTa=25t: 

JiLtT'0.75 mW/’C 
* 3 ffi*«<0«*ffi*»liTa = 25t: 

a±T*1.5mW/°C 
*“ AC 1 min. RH<60% 


— 385 — 


Panasonic 








ON 3111 . ON 3112 , ON 3113 


«m£H) • (Ta = 25°C) 


m g 

ie ^ 

* # 



SA 

mt 

xmm 


Ir 

V r = 3 V 



10 

M 

mmE(mm) 

V f 

If = 50 mA 


1.25 

1.5 

V 


c t 

N 

oc 

s 

1 

> 

o 

II 

os 

> 


30 


P F 


3h , h *mnm 

IcEO 

Vcp = 20 V 


5 

100 

nA 

n U y 9 • x l "J 9 MJ± 

VcEO 

I C = 100M 

35 

50 


V 

3 U 7 

C c 

V CE — 10 V, f= 1MHz 


3 


P F 



CTR*”* 5 

V CE = 10 V, I F = 5 mA 

50 


600 

% 

AiUftRSiffi 

Viso 

t=lmin., RH<60% 

2500 



Vrms 

AditiRg^*: 

Ciso 

f = 1MHz 


0.7 


P F 

x&tifcmijt 

Riso 

Viso = 500 V 

10 11 



n 

±#B$RS 

tr *2,*4 

Vcc= 10V, I c = 5mA, 

R L ==ioon 


2.5 


MS 

T^0#P B 1 

t{ *3,*4 


3 


Ms 

3l'^'X’7jr ^faHEE 

VcE(sat) 

•5T 

II 

Cs5 

O 

3 

> 

cT 

II 

i — > 

3 

> 


0.1 

0.2 

V 


* 1 it»fi«fffit.lfc(CTR) t± JtnfE A t: ftl - ilhtinifcnitc 

* 2 _h#B#W t r 71£.mO%frb 90%C±H+ 4B#ja 0 

* 3 TP$8#Mtfl±ai*iti,1t75 f t’- ?ttc090%*6l0%!;T»+^B#M o 


4 tr.tfjstetUKsmw^ 

Sig.IN Vet 

w 

V,o— « f — 8 V, 

4 K 
50n l l 



* 5 CTR 7 > Ho 


7 > 7 

Q 

R 

S 

CTR(%) 

ON3111 

50 — 120 

100-250 

200-600 

ON3112/3 

, 50 — 250 

100-600 

— 




m 

a 

ie ^ 

H'h 

w» 

m± 

mt 

WWMf±( ^ 


Vec 


5—24 


V 

Atimmt 

If 


5-20 


mA 


If, Ic - Ta 














If , Ic 




























$ 













\ 







~ 





\ 








I 






A 

V 












s 













\ 













\ 



























,UJ 1 I I I I I I I LU I 

-25 0 20 40 60 80 100 

IBBS# Ta (tl) 


If — Vf 



Ic— If 



Panasonic 


— 386 — 








taid-fB* IcE0 (j “ A) tbtrm-ik ic W) 


TT^S^-rVU-^ 


ON3111, ON3112, ON3113 


I C “VcE 



0 8 16 24 32 40 

/9W£ Vce (V) 


Ic — Vce 



Ic - Ta 



Iceo — Ta 


ggjg 

S5SS 

35S 

|H 


vS 

5031 


Si 1 

s 

is 

S 


^ESB 

■ 

B 

■ 

H 

J| 

rA 

®e 

■ 

555 

—5 

5 “ 


■rj 

"mJm 


— ■ 

■■■ 

■■ 

BIB 


mi 

WMM 

■■ 

BB 

■ 

■ 

H 

B 

w 

M 

■ 

■ 


55 

— 

r/i 

r j— 

BE 

■■ 


■ 

■ 

p 

//i 

5 

H 

■ 

H 

gjjj 

= 

r/# 


= 

== 

= 

=== 

■■i 





■Hi 



■ 

b 

71 


H 

■ 

B 

H 

= 

mm m 

EMM 

s 

== 

= 

= 

IBS 

= 

■ 

m 

B 

B 

B 

■ 

B 

B 


10-4| 1 | | | | | | I 

-40 0 40 80 120 


JUSISJf Ta (°C) 








1 3 10 30 100 300 1000 

m&ifc f (kHz) 


— 387 — 


Panasonic 










^hp-rvu— s’ 


Panasonic 


ON3131, ON3132, ON3133, ON3134 

V l/-$ 


■ MS 

ON3131 1±, 'I'M' t'v'r- v X% DIL 9 4 7° 4 R° > (0 y > 7 )l ( 1 ch) 1 7" f- 7 4 
4 V U — 7X'i~o ttz, v ')-Xt IT 2ch?'f7°ON3122,3ch7'f'/ON3133 > 

t ift 0 

ON3131y 'J-Xt±X£b*MW)±, feJ:0 ! «^fejiJt(CTR)^il5< , iSJilSW 
t, 


■ ft * 

• : CTR£100%o 

• XBjtl faj SHE Tip'S V ” ; VisoS 5000V rmso 

• : t r = 2/^s, tf = 3^s(typ.)o 

• : Iceo s lOOnAo 

• UL! 8$n D p (UL File No. E79920) 

■ m ■ 

A -7 / -i. ' , 

—■ "'i / ; ' s <=& V'bo 

C ')7t 2^^^, 

• *f£M, SIDBStc^o 

• iHE, tfr*+4 

• e*mh, m\m^o 

• 4 > t°- ?" y x £ 5 @45® coft-^fEiio 




Panasonic 


— 388 - 







7r^SP-l / Vb-57 


ON3131, ON3132, ON3133, ON3134 


■ *6*f**£te (Ta=25 °C) 


Jg 0 

p£ ■§■ 

5e ft 

# ft 

At! (H* 

/'T t— K) 


V R 

6 

V 

«S*Sfc(®Sfttt) 

If 

50 

mA 


Ifp* 1 

1 

A 


Pd* 2 

75 

mW 

mti (*h ■ 

b 7 > V X ? ) 


Ic 

50 

mA 

^ b ? + • X $ -y + fll± 

VcEO 

55 

V 

i s ■/ 9 • 3 u- 7 

Veco 

7 

V 

3 b ? 

Pc* 3 

150 

mW 


Pt 

200 

mW 


T„ pr 

— 30— + 100 

°C 


Tstg 

— 55— + 125 

°C 


* l ^100 ^s, $?0iML100pps 

* 2 Artfll^fcrtl&Wli Ta=25°C &±-C0.75mW/*C 
* 3 m rt It IJ <0 m rt imm U Ta = 25 T; JaJL±T 1 . 5 mW/*C 


■ (Ta = 25 0 C) 


m s 

IS 

sfe if 

** 

mm 


#ft 

xMm 


Ir 

> 

CO 

II 

CC 

> 



10 

M A 


v F 

I F = 50 mA 


1.35 

1.5 

V 


c, 

Vr= 0, f=l MHz 


15 


PF 

flirt Wtt 

3 1/^U »*«. 

IcEO 

Vce = 20V 


5 

100 

nA 

3 1/^^ - iby +ttl± 

VcEO 

I C = 100^A 

55 



V 


C c . 

V CE =10V, f=l MHz 


3 


pF 



CTR’ 1 -* 5 

V ce = 5V, I f =5 mA 

100 


600 

% 


Viso 

t=l min., RH<60 % 

5000 



v rm! 

A flirt MS* 

Ciso 

f=l MHz 


0.7 


pF 

AfljrtMffiifi: 

RlSO 

Viso=500V 

ion 



a 


^*2,*4 

V CC = 10V, I c = 2mA, 

r l =iooo 


2 


M$ 

THM5M 



3 


MS 

n b ? + • J- ^ >y 

VcE(sat) 

If =20 mA, I c = lmA 


0.1 

0.2 

V 


41 (CTR) 

* 2 ±#»m t r 10 % & ^ 90 % ic±#t & &m e 

*3 Tftftfgitf v-?m<?>9o%frt, io%izrm-t6^m 0 

* 4 tr,t f w%®&%wmo 


Sig. IN 

9 




V 2 



v 2 -f*! lV« 10 % 

-Hftd Jj 

tr **►*■ tf 


* 4 CTR 7 y 9 


y > ? 


R 

s 

CTR(%) 

100-600 

100-300 

200-600 


— 389 — 


Panasonic 










^h^-rVL/— 9 


ON3131, ON3132, ON3133, ON3134 



Panasonic 


— 390 — 












ON3131, ON3132, ON3133, ON3134 



— 391 


Panasonic 







7T7hP-rVU— 9 


ON3161 

*7 hT-f VU--S 


Panasonic 


ON3161IJ, /J'S- t y° b 7 4 -t-A 

t wsit t , A& ti nai&iiiffisooo v amx § t 

to 

a m a 

• : CTR>50%o 

• A ft t PeH [it IF A n^} v * 1 Viso >5000 V 0 

• I&?fi!iSA : il£iF : t r = 2.5/*s, tf = 3.0,«So 

• BfllitAVJ'iS O : Iceo< 100 nAo 

• 'l'&'t -y X- yX'UmMfr' ft±o 

• ULUSS. (UL File No.E79920) o 

m mm 

• ISH^'l w — 

• fevfcisfc,-’ ^ il' X h y >X 


(Ta = 25°C) 


A/j(^A 

fU-K) 


11 ^ 

h 7 > yA?) i ^ ' 

n U ' 

II 



■ atHBfisfttt 


rl B 

E ^ 

^ ts 

# ffi 

mmmmm) 

V R 

6 

V 


If 

50 

mA 

A /1.X If 

Ifp * 1 

1 

A 


Pd* 2 

75 

mW 

3 P 7 9 

Ic 

50 

mA 


VcEO 

35 

V 

HEE 

Veco 

5 

V 

3 1/7? ftA 

Pc* 3 

150 

mW 


Pi 

200 

mW 


Topr 

-30-+100 

°C 


Tstg 

-55- — f-125 

°C 


m b 

p £ ~n 

M'h 

mm 




V cc 


5—24 


V 

a mmwm 

If 


5-20 


mA 


s ^ py 

2 ? 2 -^ o 

2fy lf +1 

Mark for indicating ,_; 

LED side 4 




0.5 mm 



1 I Anode 3 : Emitted 

2 • Cathode 4 : Collector 
, 7 . 62 ± 0 . 3 ,, 



0 ~ 15 ° 0 ~ 15 ° 


C2)4^_'_A|) 

(Top View) 


! ^iSLlOOpps 

1 A j] m (F> m f] {£#$ ti Ta=25°C W t TO. 75m W/ °C 
J dJ A m COMij tik<m It Ta=25°C W i: Tl. 5m W/C 


Panasonic 


— 392 — 




7r7h>^VLy-5? 


ON3161 



tB mm 


Steffi) 

Ir 

JS«S (**«[) 

Vf 


c, 

3 1-? fulfil 

IcEO 

3 u 9 9'X. \ "/ ?W± 

VcEO 

3W 7 7ibtj®§i 

C c 

atsfE iWiifgiiJt 

CTR* 1,4 

AjUftlBlitlEE 

V [SO 


Qso 


R|SO 

±#a#W 

Lk!i 

TW® 

t,” 

3 U ? ^ • X $ *y 

VcE(sat) 




iM ntfLfffiik ICTR) 

* 2 >^B#Ht r liM^olE^ 0 - 7tm0%frb90%(: 

* 3 t± & t n<fc ft ? it.^90% ^ b 10 % i : mt wm 


Vr-3 V 

I F =50 mA 
V R =0, f = lMHz 

Vce-20V 

I c = 100 //A 

V CE = 10V, f= 1 MHz 
V CE = 10V, I F = 5 mA 
t = l min., RH <60 % 
f=l MHz 
V/ so =500 V 

Vcc-lOV, I c = 5mA, R L = 100a- 
I k =20 mA, I c = lmA 


















ON3161 



Panasonic 


— 394 — 



















S' 


Panasonic 


ON3171 (WS) 



* 2 Ta = 25°C W±T-0.75mW/°C 

* 3 Ta = 25°C J^±T- 1.5mW/°C 


■ (Ta = 25 °C) 


i?l 

rm 

se ^ 

£ ft 

HA i 

mm 

HA 

mt 

AA£H4 


Ir 

V R = 3 V 



10 

M A 

««£(*««:) 

Vf^ 

If = 50 mA 


1.25 

1.5 

V 


c, 

V R =0, f=l MHz 


30 


pF 



ICEO 

V ce = 20V 


5 

100 

nA 

=? w ? ^ ^ i v 

VcEO 

I c = 100 fxA 

35 

50 


V 

zufftiiX® t 

C c 

V CE = 10V, f=l MHz 


3 


pF 


miimitfcmt 

CTR* 1 

V CE = 10V, I F = 5 mA 

50 


250 

% 


Vi so 

t=lmin., RH<60% 

5000 



v rms 


Ciso 

f=lMHz 5 


0.7 


pF 

a \htimm 

Riso 

V ISO = 500 V 

10 11 



0 

-kkkm 

t r * 2 

V CC = 10V, I c = 5mA, 

R L =ioon 


2.5 


/xs 

TP$B#ffS 

tf* 3 


3 


MS 


VcE(sat) 

I F =20mA, I c = lmA 


O.i 

0.2 

V 


91 (ctr) aumxtimmz^ir 

* 2 t r 10% ^ 90% £0 #Ph1 o 

* 3 -FP«m f h°-^{jt^90%^b 10% (zTP$t-^B#^o 


— 395 — 


Panasonic 






^hp-fvu— S' 


Panasonic 


ON3205 , ON3205-V 


■ to m 

ON3205 ii, GaAs#n-?£7t7^ t~ K£, SifciSmc?-- >j > 

h h h 7 > y X 7 U/tjijiifEEcO* 7° 1-74 V U— 9X’i~ 0 

• A**racoigis®ifj±A ? ia^ : Viso> 5000 V (ac)„ 

• i/' : CTR >400% o 

• ^ t A f /j' $ ^ o 

• UL|SSn n p (UL File No.E79920) 0 

• VDEtSSS (VDE/0883) : ON3205-V 

■ (Ta = 25 °C) 


m i 

Ifi 

s » 

# ffi 


is»«E (*at«) 

v * 

3 

V 

A?J ( 


I F 

50 

mA 

9 A + — K ) 


Pd* 1 

75 

mW 


n 1/ ^ ^ Hr 3#* 

- ' / ' »«iVIU 

r 

*c 

30 

mA 

toft if-') 

=7 U ? ^ >y 

V C EO 

20 

V 

> h > ft r * 
h7>yX^) 

JLi y ?• 3U 9 9W± 

V ECO 

5 

V 


'IV 9 ?}M£i 

P c * 2 

100 

mW 

PS 

T 0 pr 

— 25— + 85 

°C 


T s tg 

-30-+100 

°C 


*i Ta=25Vtt±?1.0mW/°C 

*2 &t!immMmUiTa=25ttt±VL34mW/°C 




m s 

§£ 

H'h 

mm 

** 


wmmi±(=> 

Vcc 


5 — 12 


V 


If 


1—5 


mA 


■ Vflti) • (Ta-25 °C) 




* ±mm (tr) ii, ffi*«^t-7fl£0i0%^b90%c±#t^a^ o 

"FPW! ( tf ) ' ii, ft h tbi - 7 fit <7)90% b 10% t : 1 6 fffi 0 


Panasonic 


— 396 










AhMntft If (mA), ? U 7 ? fttUttfi I c (mA) 




ON3205,ON3205-V 














7t"7M?-ryi/— s' 


Panasonic 


ON3301 

VP -2 


■ mg 

ON3301 f i, iS5i§ GaAs ifcH3t±r- A *- V t Si-PIN t— Ktrffl 

1 1 \~T A W — 9 < , 

4MHzco<f-^*fsiiT'^ it. 

■ 1 # * 

• ES&iSJgfji^ : tr =80ns (typ.), t, =70 ns (typ.)„ 

• *&«*>' <t < t'f t i v ? P > i>sM£t'. 

• BtfEaW , 'J'St' : Id =lnA (typ.). 

• AffiftfiSjitEMit' '• V, so =2000 V (AC) (min.). 


■ ffl 

• SsiSHtt 1 ) p- 

• iSsiSt^px \=?y^ 

• lZffrt&7 A '/ is — is 3 > 


■ «#**£« (Ta=25°C) 


* i 

i£ ^ 

a! 

.<4 

A*(3§ft 

VA t- K) 

bsohi 

v R 

3 

V 

iiRm-itat-sft) 

If 

80 

mA 



2 

A 




mW 

ttl*(t h • 

9 A t- K 


Vr 


V 


PD2* 3 


mW 


Pt 


mW 

mit &m 


-25 — b85 

°c 


Tstg 

-40 — K100 

°c 


/f /PXflig l jus, $l®L300pps 
* 2 A*(BllW«*®«¥(±Ta=25”C a±T*1.6mW/°C 
,3 tii*ffll]OT«*fS;«*liTa=25' > CU±T*0.67 mW/°C 








m g 

pS 

Ml'}' 

mm 


mz 

fltiSC'SJE 

Vcc 


5-24 


V 

XtsMMifl 

If 


20-40 


mA 


Panasonic 


— 398 — 













Pdi,p D 2 (mW) 




ON3301 


■ (Ta = 25°C) 


m a 

p£ ~fj 

0k # 

EjSM 



ifMi 

KMm 

;$*i£ (**<*) 

u 

V r = 3 V 



10 

M 

mi (atattt) 

V F 

I F — 80 mA 


1.25 

1.5 

V 

*-7-ms* 

c, 

V R = 0, f= 1 MHz 


| 60 


pF 


Bt w. at 

Io 

V R = 10V 


1 

10 

nA 


c, 

V R = 0, f=lMHz 


30 


pF 

V R = 10V, f=lMHz 


7 


pF 



CTR* 1 

V R = 10V, I F = 20 mA 

0.14 

0.35 


% 

Afib*M»J3E 

v, s0 

t=lmin M RH<60% 

DC 2500 
AC 2000 

i 


V 

A** ms* 

Ciso 

f=lMHz 


0.6 


PF 

Aiiitimffitt 

Riso 

V iso = 500 V 

10 11 



Cl 

±#b#iw 

t r - 

V R = 10 V, R L = 50n 


80 


ns 


tr* 3 


70 


ns 

i+wwm 

£ *4 

Ic 

4 



MHz 


*‘itat**eaifc (ctr> i±, 


" 2 ±.mm (t r ) ii, in**jjfe*'f-^ttcoio%*^9o%ic±#i-2,«p^ 
* 3 t»b#w (t,) a, io%icT®t^s#r a io 

** L ^KfilSSiSt (fc) li. **gj** { fS@*liiilt4tt(7)l/2l;^l,ia*«c 0 



-20 0 20 40 60 80 100 


SBiS* Ta CC) 


If— Vf 


< 

E 












- 

25X| 



































































i 











1 

i 







0 0.4 0.8 1.2 1.6 2.0 2.4 

JUimS Vf (V) 


Io-V R 



— 399 — 


Panasonic 











fflwasa an}*#, i 




ON3301 



Panasonic 


— 400 — 










ytyhP-fVU—9 


Panasonic 


ON3401 

VU-* 


■ ft 5 

ON3401 li, ®ifi*GaAlAs^fe46*^-f *- Ft Si* h IC £&&&{$ 
bit/z iSiiitS??c 7 ) + 7 'hr 4 vu-^ T-r„ vtSfflZi *>'JS < , its® 

¥f' t'r + fi-^^fSilt 1 ' § i -r„ 

■ « ft 

• Stitt*. *'<£ v^Ui'o 

® A£tlltjfHj|lD : t/i:*'i*ii l ‘ i ,'Viso — 2500V (AC) (min.) 0 

• ULISSbd (UL File No.E79920)o 


■ it 

• 'J U ” 

• 17 /X 

• JK w^C T 4 V V — y 3 > 


■ (Ta=25°C) 



11 @ 

IS # 


* it 

Ati(m 

y-lt-K) 


Vr 

3 

V 


If 

25 

mA 


Pd * 2 

75 

mW 


faS'^iJEE 

Vcc 

15 

V 


m*«E 

Vo 

15 

V 



Pc* 3 

120 

mW 

±n mg* 

Pt 

150 

mW 


T opr 

-25~+85 

°C 

«#ia* 

T s tg 

-40 — blOO 

°C 


*’ ''“JUXltSl ms, f'a-r 4 *4 7 )U50% 

• 2 a * i&mmt Ta = 25 "c w.h r- 1 . 0 mvv/t 

* 3 ill * (M « ’® ?J ffiiiji 5# I J Ta = 25 C KU'.T'l .6m W/"C 




401 — 


Panasonic 








ON34Q1 



0 1 

[ iC *7 1 

| * ft 

1 ** I 

r 



tatiwa 


Ir Vr=3\ ? 

A tiwti. HgmE(ititfi) Vf Ir= 16mA 

C t Vr = 0 , f=lMHz 

“H” HitlM'iftL Ion I F =0mA, Vcc = Vo = 15V 

i 73 T#T3E 

“H” Icch If = OmA, Vcc = 15V 

^ ctr* 1 " Vcc= 12 V, i F = 16mA 

AffiftfgjHffi Viso t= lmin., RH<60% 

A& Ciso f=lMHz 

~Riso Viso=5oov 

mmm® BW * 2 I F =16mA, V CC =12V, R L =100a 





Ir 

HgltE(it)tfi) 

Vf 

m 

c t 

“H" ititimfc 

IoH 

“h" \mmt 

ICCH 


. * l 

ctr 

A&M 16 HE 

Viso 

A 

Ciso 

a a* raffia 

Riso 

n&ft/ss 

BW * 2 


HA 


100 _ 

L8 2~6~ 


60 %_ 

Vrms 

pF 

n_ 

-1.0 dB 




Pd, Pc-Ta If-Vf 



Ta CC) JK«E Vf (V) 


Io-Vo 



tb^m® Vo (v) 












7T7h ^-rvu— 9 


ON 3401 



— 403 — 


Panasonic 











405 



s & 


a 3t7 y-TAyy? 


^ % 

A-y 


^-y 

# € 

^-y 

*s tk 

^-y 

» « 

A— y 

ON3631T 

407 



ON3633W 

409 

ON3634W 

411 






^ z 

A-y 

» « 

^-y 

m z 

/s s— y 

m % 

^-y 

m % 

y" 

ALN125D004 

413 

ALN1 83-001 

414 

APN332F001 

415 

A PN 335-004 

416 

A PN 405 A 004 

417 




— 406 — 
























%z>-p-n\'ivo 


Panasonic 


ON3631T, ON3631R 

7 


■ « ft 

• ATC0»[*liio 

• ASitl't ^7x-x : TTL 0 

• /j'S-er'j > 


■ *6*t**:tte (Ta=25’C) 


m 

g 

E % 

£ » 

¥ ft 

*S*E 

Vcc 

5.25 

V 

sMiMaws* 

T opr 

0 — 4-60 

°c 


T st g 

-20-4-65 

°c 



■ mmw • 3fc^W4ttt (Ta=25°C) 


m s 

E •§• 

* # 

** 

Hit 

%L~k 

#ft 

mm\ 


Ai> 

If = 50 mA 


880 


nm 


Pf 

V CC = 5V 

20 


50 

H W 


Icci 



70 


mA 



Pi 

Vcc=5V 

-30 


-13 

dBm 

ammsE 

IcC2 



40 


mA 

& « 

»¥«e 

V cc 


4.75 

5.0 

5.25 

V 

ft^iift 

F 

Vcc=5V, NRZ^-f 



1 

Mbps 

^''7LXl)J§M 

JPw* 

Vcc = 5V 



150 

ns 


L 

V CC =5V, ifyX 7 r-f^*(GI 50/125) 

0.01 


3 

km 


* Pw = 5^/S, JPW= | tf — tr | 


(ATj^vux) 

UiiTj'^x) 



■ ss^EBia 



I mm 


(ON3631T) 

1 : - 

2 '. V cc 

3 : IN (TTL) 

4 : GND 

5 : GND 

6 I GND (Case) 

7 : GND (Case) 


(ON3631R) 

1 : OUT (TTL) 
2: Vcc 
3: - 

4 : GND 

5 : GND 

6 : GND (Case) 

7 : GND (Case) 


“407 


Panasonic 








Pf i%) 



Panasonic 


— 408 — 





xz’j’-avjyo 


Panasonic 




— 409 — 


Panasonic 
















Panasonic 


— 410 — 















%z>t- avjvo 


Panasonic 


ON3634W 

7 7-f^'J 



m\m\± 

Vcc 


4,75 

5.0 

5.25 

V 

fcjiiifx: 

F* 

NRZ 



1 

Mbps 

'■wxilSSSi&Jfc 

Jt w 

> 

in 

II 

o 

o 

> 



±20 

% 

QJtV'OV 

p. 

Vcc=5V 

-30 


-13 

dBm 

IZL Og gff- 

T 

V. — cv 

#7X7t4'<{ SI200) 


250 


m 


JL 

vcc — o v 

X7Xf 7^7r^ /,f (lnim0) 


40 


m 


Ap 

V CC = 5V 


660 


nm 

tmnm 

Icc 

Vcc = 5V 



70 

mA 




41 1 — 


Panasonic 














(su) Mjp (%) A d — £u v '-tfrE>' y x 


i vjyo 


ON3634W 











Panasonic 


LN 125 D 004 (W^!) 

GaAlAs LED — )V 


Kmmm&m 
mm & 

• 7"7Xf 7 77r 

• Ap=660nm o 

• iSiilSg : —3 dB modulation of 10 MHz» 


■ *6S***£te (Ta=25 *C) 


m @ 

e 

£ « 

# iSL 


Pd 

120 

mW 

ni*at(i;»£lt) 

If 

40 

mA 

niftift 

Ifp* 

200 

mA 

&*i± 

Vr 

3 

V 


T opr 

— 25— +65 

°C 


T stg 

,-25- +65 

°C 


* t w =10/us, duty cycle 10% 



■ «St6H • (Ta=25°C) 


JM g 

E ^ 

* ft 

M'b 

mm 

H;*c 


M«EE 

V F 

If=20 mA 


1.8 

2.6 

V 

ill 

Ir 

> 

co 

II 

ce 

> 



100 

v A 

7 7>(^a‘7- 

Pf 

Ip=20mA, Plastic Fiber 1 mm0 

30 

50 


tiW 


Ap 

If = 20 mA 


660 


nm 

x^X F 

JA 

I F =20mA 


20 


nm 

jfcWSIW 

tr, t( 

Ifp = 100 mA 


30 


ns 


is 

=t. 



Pf— If 



.«*St If (mA) 


— 413 — 









Panasonic 


LN1 83-001 (ffg) 

GaAIAs LED^Eva-;U 


■ w ii 

• FC0jK;3|?5'€->i-)l' 

• *'7X7t< /?(GI50/125) Ui§£l 

• A P = 880nm o 

• — 3dB modulation of 35MHz 0 


■ (Ta=25°C) 


IS s 

pfi ■§“ 

$ 

m a 


Pd 

200 

mW 

iiimiiltd:*® 

If 

75 

mA 


Vr 

3 

V 

KlffsJSIHiSJt 

Topr 

-40-+70 

°C 

**#&* 

Tstg 

! 

0 

1 

+ 

o 

o 

°C 



-^.{5 mm 




2-02..2X 03.8 ?££ 1.5 
M8X0.75 


Itl 


09.O| 



1 I Case 

2 I Anode 

3 Cathode 


■ mmw * ftwms (Ta = 25°C) 


il @ 

ie # 

# 


mm 

M± 


w*r± 

Vf 

If= 50mA 



1.6 

1.9 

V 

wm 

Ir 

Vr — 3V 



10 

M 

7 7 f 

Pf 

If — 50 mA , GI 50/125 

25 

40 


juW 


Ap 

If — 50mA 


880 


nm 


AX 

If — 50 mA 


45 


nm 


fc* 

If = 30 mA -f 3 mA p-p 


35 


MHz 


* *W3tHJS**lMH**>fc3dBffiiTt4)aSEik ( 10 log = ~3) 


Pp— If 



Panasonic 


— 414 — 










Panasonic 


PN 332 F 001 (SSe!) 

PIN >J" — K"E v 3. — J\ / 


*afK«8§£ 


■ & ft 

• FC Bit 

• if 7 X7 7 4 /<(GI50/125) l^ilo-L /iiSl'ISn-tftto 

• •’ — 3dB modulation of 300MHz o 


■ *6*Ng*5tte (Ta = 25°C) 


II I 

se ^ 

a! t§ 

* ffi 


v R 

30 

V 

n §*b#c 

Pd 

100 

mW 


Topr 

-25 — h85 

°C 

(*#&# 

Tstg 

—30 — MOO 

°c 



#fi :■ 


Etef 


2 - 02.2 X <*>3.8 «$1.5 
M8X0.75 


09.0 




I 


1 ! Anode 

2 Cathode 

3 ! Case 


■ (Ta=25°C) 


II 

a 

se ^ 


ft 

** 

mm 

H;*c 

mt 

BgUiift 

Id 

V R = 10V 


0.1 

1 

nA 


Ap 

Vr — 10 Y 


850 


nm 


fc* 1 

V R = 10V, 

R[.=50n 


300 


MHz 


c t 

Vr-10V, 

f = 1MHz 


2 


P F 

±hs&m 

R* 2 

Vr=10V, 

A— 880nm 

— 

0.5 

0.6 


A/W 


X*t*ft850nm, 1MHz i ») -3dB„ 

* 2 if7 X7 t f '* GI50/125 o 


Il-Pf 



— 415 — 


Panasonic 








Panasonic 


PN 335 - 004 (|?:£) 

PIN* bf'ft- -JU 




■ & * 

• mm 

• r?xf v 7 y r 

• SiifClF ' — 3dB modulation of lOOMHzo 


■ *6*f**5£te (Ta=25°C) 


II 0 - 

m # 

£ f& 

% a 


v R 

12 

V 

i mm* 

Pd 

100 

mW 

Kifpl IHfilS 

Topr 

— 25— +65 

°C 


Tsig 

-25- +65 

°C 



■ «mtfl • fTa = 25V.) 


*1 

@ 

le ^ 


# 

*/p 

.*tw 

Hi: 


ng«« 

Id 

V R =10V 


0.1 

10 

nA 

t"— 

Ap 

V r =10V 


900, 


nm 


fc 

Vr = 10V, 

R L =50f2 


100 


MHz 


c, 

Vr = 10V, 

f=l MHz 


7 


P F 


R*1 

V R = 10V, 

A = 660 nm 


0.4 


A/W 


*' y"y X-f- v 7 7 7 -f ->< 1 mm0 


Il-Pf 



Panasonic 


— 416 









Panasonic 


i/ 

PN405A004(f?:£) 

* h IC ^ >> jl — JU 



m ««flH • 3t^6D#14 (Ta=25°C) 



— 417 — 


Panasonic 








419 



a 

1. ( 421 ) 

1.1 * ( 421 ) 

1.2 ( 422 ) 

L3 ( 425 ) 

1:4 ( 428 ) 

1.5 ( 429 ) 

2 . *’/|'T"'MX<7) ( 433 ) 

2.1 ( 434 ) 

2-2 ( 436 ) 

2.3 ( 439 ) 


r 


420 — 



1. IStt-t 


1.1 ft — K<DS^SESS>£ 

%jttA t- K(LED)(i«*t; 

£ Karai-*#*** o 

i to 

mm tz i t7E.W±WM t ttWStt K«k9, *j* fc£j£ 
ft-r 3 HKa^&fr'&ffl $ntPito LEDIi y 
4 4- K t ITW®±— tt&icj: 
o T, IrI— ®? f £»£ L fea#cO]ii'lI±* f M : 2: Dito 
)e®?tI F =20mAt : -GaAs* i '^1.2V, GaPA4ft2V (7) HR 

«)£<+& <0 ito 

y 7 > v x y yfy y inctfit sn-g-tcii, + 
vvvxyconuy y gaffi®±VcE(sat)^“L” 
aj*«ffiV 0 Lir#i®LTlI]MjE?*£lEto£1% H2 
i: + y y v x y , £3+ 1 1 ■f'o Hi®?* 

I F (+,r «*§£•, 

Ir = Vcc = (yF+VcE(sat« (TrC0 ^ } 


Vcc — (Vf+Vol) 


(IC0>J*&) 


ic mm iz & k » t , «% &+&mnt&zt **-? § 

2t,>i§£-!;ti,l2 2 (c)cDj:?i:h7 Vvxy^— Wl, ft 
itmmnffi&mnzftzij&tfk'oito 
z om&nmQMlr liWi9i:5*)ito 


Vcc — ( Vf +V be + Vol) 



R 



DLEDS»ffl*M * - R 


(b) $sfe*g» 


Vcc Vcc 



(a) i - 7 yyx;®» (b) ic e» 



(c) h- 7 >^xy+ic(E» 

0 2 b- 7 >->*xy, ICIEftSii 

03(a), (b)(i*HLEDcO)ir®Eh, 

figcoH8f& l ft h<f)?to 

151+ 1: *n i x 14, HH &#,®:LT Jfi«% 


V f — T a 



ISHfi* Ta (t) 


0 1 *«»;£ 


0 3 (a) 


— 421 — 


Panasonic 







i . iait±0g*£ 


If — T a 


< 

E 




is 3 m^LEDomms., 

1.2 

Sltfert t- K (LED) tjmnfi 

(WtSlxiMlD izm b lit. 

LEDcOfF$]iimj^l±, rVM XcOlt^T't sufea 

to 
















$ 












\ 

— 











v 























$ 












v 






































Ol I I I I I I I LJLi i i — i 

0 20 40 60 80 100 120 

JSfflia# Ta (to 
El 3 (b) 


1.2. ( i ) *XEH 

LED 3 m 1 1 m 1-tH 

*M# Cillfr^ < mm b < £ *1 , rV< 4 X 
kii zm-tzt, lit. 

Tj =Pd ‘R thj +Ta ® 

Pd 

Ta I JnJffli'mt!: 

Rthj : 3tme« l- felt «*£* 8 JSH * w> 

LED(7)rp^ii*l±®^;b<t b 

tiiTo 


Po(max.)= 


Tj(max.) — Ta 
Rthj 


LED <nm&, lit A. i"c msh £x*“*vji} 
K b T fe D , Tj(max.) t±85Tb ~100T:{Cf5: 


g*£1&l±, Ta=25‘C TtSSE b T to i "t AT', Ta 

£fe$ x *) it. siHjaso^'ftbttt- 

*«*£»** 6 *»* + **, :«f- 

7Tii, *Sa$c0lSftSr$^btl5t;fe> W 
d d pS'J ITt'ito 

ttz, Ta<25'CcO^Ti±, ^feTmgAf-VM X 
Aft^iSHTfeoTt,, §*£i&*?tL!,±l±AtjT 
ttA 0 


1 . 2 . (Ii) /OUXBtt 

LED£^xBi&+si»AftfgE«*ii t -i£i- 
¥^m*fi^ffl^Tft®bJ-t 0 < OEL^iwxtW 

<D*f'MfcfcEl4 UzRL * to 


Pd- 


n — 1 


n+1 


Pave ' 
0 


(a) < »)iSU<Jl'.X*i| 


Pd . 


n 4-1 


(b) 

Pd 

i j 

! i 

i i 

i i 

j j 

i < 1 

! F 

D 


j 

I 












~P ave 




-Pd -Pd 


(c)Ih^h#oai: J: 5»»/tiwx 


@ 4 H^jgb/feb^yjiO^xVHb 


Panasonic 


— 422 — 





1 . ISft-L£>S*£ 


X (C J: am-t Z (C© B#^(t) 

t-felt -5 Wi&?: k Mfji Rthjftjco -f'— ^WST'to 

r 7 J'r(t) 

Srilfflts ta*SS®fltli(DSt*4i <&ti4to 

Rthj(t)=r(t)-Rthj (D 

?d it t c it • 1 5 h#!S l c Jt t + 5- 1 c 

btltzt zcomtllt, (4)g<7) J: 7 IZ ¥■ 

mtr'Si+o 

Pave=P DT p © 

n + i #acO/OP^»TB$«Oft^a*Tjn+i it© 
&X-5-1 bti£t c 

Tjn+i = {Pave+(Po— PaveMt+Tj+PD-ritJ- 
PD-rmf Rthj+Ta 
= (D+(l-D)r(t+T)+r(t)-r(T)> P D • 
Rthj+Ta © 

ZZT, Dtir'^-r^ ib=t/T 
©s-c^sjETj zwite i fzm&, ***** 
ti P D b&MLX, SHiMSJtii 

D + (l-D)-r(t + T)+r(t)-r(T) 

= r(t, D) © 

COitmTi&< tcVtto 

l tZtf^X, Tj (max-) SritSfe^iH— teiSfeL 

tzt£&, '■tivz.WM'fh Z tic J: *) , P D X)l/r(t, D) 


ito 

0 5 ic . jfc'J T3 4 "/ b LX 

GaAs LED (LN66) Officii 
iSStffiSirf t ) <7)SiJSgfit(D=0) £>’ i tf D= 0.01 ~0.5 
<r>mzft-t&®&X'7rstr(t, D)<r>ffm $. L £ "To 

tztz.ll, t = 10 ms, D =0.1X)^'°;t-xA*^ft 
tC**LT, r (10 ms, 0.1) =0.143 t % 9 £ t(T>X% 

Pdo ...) =^ =1 - 12 {W) 
it, 

i <T> P D (max. ) (C n l X m ic^ L tz LN66 X> I FP - 
If ■ Vf drf jtt* t) , ZX> 

*#□% Vf (max.) ic 4' 0 t "tt' fe, 

XrF$JilI1SSElF (max.) =460mA (C tc >) i t~„ C: X> J: 
icLT^46£:LN66c0''Vvxiti£'' o x7 — ^ic Itz 
tr#HI z Jt^tt£l 2 7 [cpjt L if. 

w c Tit If L T# G tl •£> ' 'Vi'X Mijfcli , Jl+ 

com^mizn l -r if -r-fp 

i/c, LEDOtt-g-fi. 

it* i 'Sts : iEHiti'ei)o-ci, •+— y«aic ± 
j $&&$mn<r>i&mtf%z.bti£t<7>T, mshi±m 
miztnjEztir^z m±' t/u zmmm±ti m-t z 



— 423 — 


Panasonic 


i . iatucD§i3t£ 



HI 6 



0 7 /N’;W7.PFg»iaa— r a-x-f ib$14 


Panasonic 


— 424 





. l£lt±<DS*£ 


1.3 

1.3.0) RIttf>ig.t£ 

¥*f*u-t'ti^ltt 4 t- h'tmmizm&l-J: 
■ 5 W»****T*t„ lit:StoT, 
W*m*^**3fe1&Srai5v»J:5ia!SLrTS<.‘o 
«^*EI±«1.6V, mi'f 
B#WllRmi±VF(± SOmAWii-g-, mwto V F Wfi 
fflmdVr /4 Tcli, to M* - 1.0 1.5 mV/t Vf a 

use*** * +„ 


Po~ I f 



WMi* If (iuA) 


El 8 3tW*-m®aE«14 


Ith(25°C)-T c 



H 9 «*fl,S<,W»SE-'ir-X;Ba4#tt 


mtitM&s'Md # ofiith) &mizt p 0 «=iF-ith 
id tttfn TKiHWicit** * f H* L it flg#B) o 

< , %± y 4 1 - k t m b - 1 rm± (?± . am 

^)lc<fc5tWT*t(«^A)o L filth li titbit 
ffiitWifrtffi 1 ,fii: fell 3 t L < 
lT££SLTl'£t 0 Id 
Wllthwa${##ttlill]9ic^t;® 1 , ^coMf^ ri* 
&btt to 

Ith 2/ Ith 1 =exp 1 (T 2 -T,)/T 0 } 

- - KTo litfH-fi* t »# If h ZJE$k X\ mfiliK, 
SIS i: t 0 f Willi H 3d £ to *tt 5t, L 

§ WtUhtlthli* M5»)it 0 i8 ttttBOffift 

ixn- 7'$&^>?li, 

4P 0 

7 — — (mW /mA) 

^3 If 

T-ihiito 

t-5 7 * b vm^^ta^i^ii^vqli, 

7 q = A - F - 0 Jh ^. = V X0. 669 (fit, A=830nm) 
l IIf /e 

TMbZftZ to 3 etc 

7 =6.626 XI (T 34 J • s ,e=l. 602X 10 19 C, 
v =3 X10 10 [cm/s]/3[cm]. 

t#i*P-tlC'liift&iifLt£ £ 

to l^)fi 1 ^W#ili, LEDWrMdStdtitxA*' 
itfflTd it, d§£, 

liitif 'O r x i b £Mfl:t -5 e t t: t o ;fc£w t 9 
u&#s*xit 0 


e eiciii/^iuxi-qf, rtiA-v 'Jrofipt,2~ 
3nsWfiidt o 'O 7Xl b £ l # I'ttlthU^ t < jg 
&t'M}£ti?fflt d rfifvizZ5zt&%blT^Z1-o 
Sll^icii, ON-OFF* /iUJHtS cbd^totffdfij 
Hrlcid'O TX^ftAlSJiiito 
lt**Poli, )Sliiim®25°C WTt'lIM fe t ll'/feu 
x«jf^ $ t/iii'g-icftg-e § 5 it* * w$g*.tnts 
mx'-zH^mirmmiz-rt, mmi *d, 
t S 4 <t"ff If It ^'*1 < II t ft £ t W t*,ft tit* * 
Po (iSKfitc^'jTT £ v'o 
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1 . fSfht<Dg*£ 


1.3. (il) 

-if ACnM^'i 7 f- 

CD0N-0FFB#i;||4i-5 

-t ;Wlt 53iM»)S 1- 0 7fetB*P»t: t|H] 

*9 J to &#tf®*®j[l!]if££ 

ftcojas^tefc-f- x 7 7 l, x/\M i'cot 1 '-?^ 

fi&ELiti:, RMiti LT<D«#g£&ou--*ff- 
7 7<7>S8H**, ^»aW«;*f»S:*1tTI»l$i:SWlL 
*0, 3eftfcR»+*»ft*»*»)i+o 

§*SI&<7)2/3WTt:B^n^;i«r»LStc§ 
Altf£iiJ§lffl;S®25‘ , C tz fyl f£U?'M£ ZtiT^t 
to S.«**iSS< ^KotrSAft^ai^W 
L. WAMEfflaWSStitcO-p, 

Jt^j^tto v»Mtt, it 

ew* * to ©BSIffl O T T S c > o 

0?!lx.!f50X50X7mm* M$»5) 

n*MK=fc 9 j mtz 

©ft*** 0 4 to Af*£i&ffirL(500kn ~lMn)£ 

LTCDgMfc, f^-&OS%l±«'t^JIUTT^^o 

fcofMfc, )£, 

if ' vffiM i £ ^ t co 
£ t'ffifflT $ v^o )v sfS^#at'to 


U - tcO«tg!i¥ffl- T ro»»«)EU t -7 T 
te<rOJto ^TMT-^LTTS^o ifc>S< 
(;B*>n/i«^76'bco^#/N 0 ;uxt»^^#ttt 
cot, x-f 7f>7'fl, ftifflll 

^ tfmmm, mm ? a > * e com o a* 4 £•£# 

£j*fcfeStv> L S to HlOt:?Iteffllg®]0MJ&t 

lit ccn^»j:9 5ii«HtA'Viito 

® u- — if i± t - 1 -> > ? i:wh r r$ 

t- by'/7l£50X50X7miritt± 
coMi®?, $tzlizh£%Ffl 6 CDZ.t 0 
©mwizim^tifz^y-bv 

ttttft-LLito tfv-bvMiT 

-xitT^c'o 

(DffiffiRlivt-y HOj£^i:0eBLTT$^ o 
V- Ki§?£t# ■5£lt£s^< tSZtlz^f) 
mmmmizjzsmm&'Mrtsfcito-pi-o 
©mmz'f-rf-suomm, to^-Av Riii ov 
t:|E 7 f;ftiTtSftk-f^SSlTT £ <o 0 
(D^Sftu-t'cO^M^fiti: § t, **U4 
7 - 7 - S ISON W® co $ 1 1 L, # U a- A VR i £ 

OVKiRo£<A£fy$oTT£iAo 



a io u-+f^i 4 a'ii:fflSEi!iH*si 5 | j 
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1 . iStf-tOTSSuS 


1.3. (ni) 

( 1 ) x-x? h )l 

u— reii, t y rcog $ <M%m ttfisj 
t * -** w suit * t t jfc#ss &m& t r i » * t o 
■rcOiSBl±§#M®T ; '£>‘t WC, i^30%cOM*t¥ 

£ £ t £ t o t 7 7V)fi $ (*)ggf cog £ ) i±p r (,a t: 
t 0 H& 0 1 1-^200 ~300^m-T'1-o -CO#St||±® 
ftlcJt^T^&IUKocOT', bt>fo|i& 5 
coi&fit&ffit 5Ci ^tgT-to *S§sSL *'*220 

/an, ^ 5 ?GaAlAs(OjSJIf^n* i ' 3 . 5 ,(KRl*)t'"CO$;ft* i ' 
A i L ,<: cO#>i{£ b - Hf A =0.80/imT%iBL*: 

*§&, ££?&C 0 }&»q(i|&T\ IlfHB- K#» 4 tH>£ 

tm&coaotto 

q= — T— =2L - -y =1925 

A A 

Tn 

COfi-t- K*ftq*n£lt^ftL/ti*£-, ®ftA 
0 ^tfi*A(±, ±iewfl»JT*l± r 


iSlito #«gf* h-Hfc^#?^? hJH:lb 
fl £5 Pal PiS t ^ CO d At't o 


(ftilxlf b-iKOj: 7 tTJfeCO*'** 0 

t-tf/uCOt, itggfCOlBIM (gijWCt(fT'*»*«§) 
SrfSitt ■5'£'W* f & 0 t to x f 7 f -?Vtl 
tfi« u, f cogp5>/£ it t u - 
L'susiaiifaA h x 1 7°«itti(tTxK¥ffi^ 
- k<o®j wrfT'+ft%tztb, 
£:55-fli£:flSjifcJKf£9o(t t to ^WiSttllticOipM 

*¥«*- hw 

^cTe"?', $' J £— K £ 5 0 S to 

tM-t- K(iP£SFFP)* f f# b ti SZi tfl&miz feto 
?', LN9805(7)TS1f 3Si±«^W7tffl b 
SribfJIttl co _h~F® tit 1 1 *\ fiijB I- b iimtl 
L * b b t to 

#>Sf*b -Hf cofttjTfcli, f£&J§lzY1 f5fM 
tf Sr b 73 iHlJlfii tfct' t (TE oo tr — K ) 0 t fi SxK ^Pfe 
tfcfS^nft'Ci: £ b, fltfe^ ^90“[U$EbT,*a; 

Sr tlS'J t ■Si, f CO tt It -US iz -if n i ; |± £ 
OS-ttAo t fU±ib ;b :fc b S £ tiT 
io 4 ttotto S«l§tfeSc^<OfiJ-g-i±-Stfefti: to 
T m *9 , b > X' (ON A **/J' £ c ' li i'/J' $ < * 0 i t 

(AK¥/Si([«itJfci±*s<5»)i+)o *¥/®t 
fltfcJtlitfi bj4mWt& t f 80tt o 


(2) 7r-7-(-/H'0'"t->(FFP) 
b - ^ tfcii f - 7 -Tssffi co t < «t 

Zh Sfztb, 

bt^Pt^lSlbb, &SIZW SrbbitcFFPit 
-?<0(*t-£^t bCOT\ LTjfc 

*aast niffs e n * to if *Jjc{B i:<fc5 

PS? x y KlirNSXx 7K*<7)Ktc^tnT, ?* 
yn-Af aS'oSSIffi LtPJto ?Ih® tbcoswi- 
J: 7 T, rSttJfcOStWli ? 7 y KlcOf n«k 0 & 
%iS< i o^btiTb-O, cnui;oTtt(±, 
rSftSrtuffl bjAfcbtiito ffl ba*S»Sl±i!S1t 

icoif $ufsr?b, l¥$* f i¥c'ifflb3Ato*t±yct 
< % 0 ii~ o IxW zB^t, Wb &#>bti%<2y 

T,ttii;?7 7 Kltcl^£fabt+o¥»frb-Hfy) 

fSftl^SoTIt, fStt«^J¥S<oa#?l±SJ6T*|f 
T'to iSJU* U-nfLN9825KT'l±, 0.05-0. 06//m, 
SJfZTto oJCO 

if- aco lt?g'l4M^coipsi:H8jg L i to 
4t>Kf 7t«)tti±?Sttli:, 7K J P^fDli:5ci< 


( 3 ) 

Eli, fSttSKSftfrlqJUli, Tfcx-tobt'-cOfS^ 
^iDjtSCT't^', ?S141i:W^|n]i;ii, -®i: 
Sitt'li* 0 it/lo C( 0 /c&, ajtjtfecoyK^^ifi] 
co tf- A ■> jM x M'*, t 0 JZ It rtSP 

ibfiSLito K^mb-Atxtx nt, tfe 
dHtSEufigb it EPb^i^lltfctt'^yW 
t * 0 # 4 5 0 i t o 


(4) *1# 

tSMfc b — Hf SrffiSlEffi) b fc 4 e , fttifl li'b't 
bbitSWt'^f, LT^ftLito 

- co^ft (th * co n> b r) * f b - Hf com#?, mm 

^^/SRINIdB /Hz)(Relative Intensity Noise) t'|5 

h S fti to 


RIN = 


(dP) 2 

P 2 


_1 

Jf 


(Hz” 1 ) 
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i. !S:ii--t0>ig3&£ 


COWS r, JfIiSiJ^wi^ipST i t'o 
S/N = — RIN — lOlog Jf 


1.4 sxm? 

1.4. (i) -t'h h7>yX^0ffifflS 

* b b 7 > y X 7 CD^SifSlt ^mWt-Tm 
i'bn, ±Atnzj i *) jtMi&tftiitti & z t znmi 
K 7 4 tt mu-* h 

b 7 > y'X 7 U t 51^ & ItthUliES^^L J I'd 

(a) !iAltti''A'5/;i §*b b 7 > yX 7 Otb^m 

EV 0 * f “L” U'onz, — ^(b)tif W jMi; “H”p^ 
m:& o ito 

(a)cO®S§T'ii, VoWft^ b b 7 > y'xyPTr, 
( 7 ) > ’SJIV ce(on) i , Alx< 7 ) b 7 7 y X ?Tr 

>'^UVbe(on)WH '7 ft'SWt-X-t LT, 

(b) t'liVo£-R R > R| <7)“ocofflp*n r.-fcoT^fH *-)+A 

U^T, (b)C0li7A f h7> v 


X 7 Tr 2 7 ) X U y h 7 V b P ^ lHyf t $ -tf ■& Z. £ ft 
S,IUKf§ftWiE&g^§< 5 *)£?„ £bF*bb 
7>'7X?(?)f^®i;, H'SP-S ^SRSIUSS^^'^r^'LT 

nfnaaniis $ n s t f, a * mu / ms i± 

Ztzib, tbbxRy'X 

7 £ zh b <DtMg&$kJ-tm£tzm&lii£MA i '£'W 

Mlfflll (a), (bmmi-mmiMlffi^&tmir 

5@S&fgs5<;£fflv>£to 

Vcc Vcc 




0 11 * h h 7 > y X 70>**B*& 


* 1 



X V y 3 >1 K«rf. /Ivt 

isiia[5is^3S^73fflM~ — - — 

“H” 

“L” 

74 y >; - XTTL 

2.0Vmin. / 40/iAmax.@ Vih == 2.4V 

0.8Vmax. / — 1.6mAmax. @ Vil= 0.4V 

74H y U - XTTL 

2.0Vmin. / 100//Amax.@ Vih = 2.4V 

0.8Vmax. / — 2.0mAmax. @Vil— 0.4V 

74L y >J - XTTL 

2.0Vmin. /10,«Amax.@ Vih— 2.4V 

0.7Vmax. / — 0.18mAmax. @ Vil = 0.3V 

74LS y U - XTTL 

2.0Vmin. /20//Amax. @ Vih = 2.7V 

0.8Vmax. / “ -0.4mAmax. @ Vil = 0.4V 

74S y U - XTTL 

2.0Vmin. / 100//Amax.@ Vih~ 2.7V 

0.8Vmax. / ~2.0mAmax. @ Vi L =0.5V 

Nch. MOS 

mig TTLn >^°f-XMFan In=l) 

CMOS 

1 / 2 V dd 


i-AUj:10~Vcc<OlaKI7-fi* 

ksht^ 

h 7 > y X 9 

-0.7V /-100//A 


1.4. (II) *h?'f:+- KOffifflj* 

* b 7 M t - Flit b b 7 > y X 7 £ tmt -5 £ 

HjtlMi fcrf'i'Z^fztb, At 4 > t°-y'>XCOi*^ 

012 (a) I : r y 7 ; W£ fflft £ t T FET £ ffl o * - 

150 Sr 7 k L i to 

TtD«fflSi LTOt^TyfSrfflV'^pin 
PDco*ttta)0SS^012(b)i:^Lit o £^7>f 

7) t — 7°> iv— 7°t -f > £A, ’jfjSfiSiri^Rf i: t5£. 


* ^7 > 7 @ttO A* 4 > t°- 7 ” > x liRf /ATSb 
$n, < t'§ i t 7 >t\ RfcOf^^^lt 

t’FpinPDcoaiTlllS^milF^t't it (If)! 
$*Cf lilgSRSjhffl 7 \ Rf t ffl.fr -g-tt TBfS&Cf- 
RfcD 7 4 X* 7 4 )V 7 < 0 ® § & L i t f, 

af Pal fiui® sniOT, fflit c-g- 1 -t r Cf con £ ?* 
SL^to t<Af&i;A*iB i '10 6 {i£ T^ftt-Sdi 
f bt^7>7°i: 

^ b hi to 
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(a) FETffiffl (b) 

ii 12 * Hf-ft- mmttoiumtt 


1.5 xm&m? 

i .5 . ( i ) stutmwxztm***)# 

tfeitV ' f t — K, 1 h y > >' X b 9" i t 

— K Jffli'T itW X 4 v y, it ') -t n >, + h -t > 

-t > -tj-^pco 

isjfe-^afeSf^iwffia, se* • 

i-to *2 1 eft 

*&m&& b -tt$l ^Ut„ 


* 2 3g#-gft*^te2Sffl<&-&:b-tt15iJ 


ffl it: 

% t i f 

$ it m -?• 

it')*?y 

LN66, LN66A, LN66F, LN68 

LN166 

PN313, PN313B, PN323 

PN323B, PN328B 

Tfclx-f -yf 

LN51L, LN151L 

PN101, PN107, PN109L 

LN52, LN152, LN172, LN122D 

PN108CL, PN330CL, PN331CL 

* y (AF) 

LN64;LN155, LN172, LN182- (SC) 
LN184, LN189L/M/S, LN671 

PN312C, PN312D, PN322D, PN3105 

PN3107, PN3108, PN3112, PN3206 

n w?7 (.fM x?(CD) 
tf (VD) 

LN9705/D/P/S/PS 

PN304K, PN324E, PN3405, 

PN3610, PN3624K, PN7601 


LN54, LN5$, LN58 

PN150, PN154, PN158 

* h -t > +h 

LN57 

PN147 

LN68 

PN168, PN268, PN268-(NC) 


LN62S, LN162S 

PN120S, PN202S 


LN122D, LN126D 

PN108CL, PN330CL 


LN125D, LN145W 

PN116, PN335 

LN124D 

PN334 


LN181, LN183, LN181LA, LN186H 

PN331F, PN332F 


1.5. (il) 

Hrv-fr&jgSL, 
IglMtiHIIlSS Sr isn't 5 ±T'Wf±^^rf Sr^i:^ L 
ito 

(l) BfSit 

X" -f + — KCO AtlM^ If fc <k Ify. Y Yy y v 

nfflttKRL, xm-tm-r&mm® 

j^XT-com ihk«bk, £ 

yikJE. Zh£-to 013 (a), (b)l± * h -tr > *)- <7) {H ~h M 

'tiLh'kXfe&WfclcEotD'&mWWET-fo 



(a) 

El 13 * b -fe >+N75iS«4#tt 
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i. ssw-±osit^: 



<b) utMtat-asErtt 

a t3 * 

ic, icEoco?a®#tt!±, tmam « cnt t r m tm. 

#i:lcEo!i,^fiT'IcUJt^'T.« 

at* S 4 is ift S < T fe , iife tciifin L, 

*Ff7'/yX? T'65°C T'liSfiBft: 

7- ') > h > 9 4 -/Tit 3 ffrflg A £ < * <9 * t 0 
*hh 7 >-7x? cOh FE lifi®±# 1 1 i CtSiP t $ t 
if, 

tCiSTtSWt*, tMrxtt LTOSJ*£'ftl± 

t@»3lt::*oT/J'£ < to 

^SL9fct'8H>£ SS/NJfcli. 
ic/icEot 5 -!** < ac+^a*)/acEo+^ajt)t** o , 
m L v i * <9 * t o ^SbfccDl^f * PS <" * * , 
gA*AWKMt:l*SrlTft&*cDA9 i;< b>J# 
SSKlfcO, 3§A*A£'^xlglRTft{i#<!:^ 
Sbfc&ES'JL *>9, STIIS y h7>f **Srfflb '*9 
t T SNJt Sr±lf Z tl£ £r#x * ttftlf* *9 * -tfAo 
5M9fe^fiJfflt5KIN-»t Mrvtcoif'g-, R#t 

JtS f SNitt * >9 * 
to a«wi=tt* 

9fe*t-WBt«vSIcEoil5]Cfiltc*^ * tS ? , U 
14, fl-SbfctJUSOKSt 1= J: *dl*Ic«IcEo i 01«f 
W±t§<*‘ 9 *to 3 Wither SNJt 14 Ic/Iceo 
tN4* < ,(Ic+Ic')/(Ic / +IcEo)t**') > HISStHc 
pg lT(t+frlzz<DZ£ &%liXZlitU£Z <0 *t 

h, o 

(2) * h h 5 > vX ? OT'X-X*rgtWf£^A 
*PP7 >tx?i 4— Jtti:^-xBB»t*ttfflLi 
t A* , fi* , / 'f X*t«4 iWBS * t s 

14^'- x Jgt effit/t, 3 >7*>t* i*£#At* -it 
»#t*$ito ^-x*^U»At3»ft«H±'J'3 


>-tI, BfmfotU-’n u x L * t(U14 

W (b))o L tz if r> T, Rbe &riiiliS t-JM^t -5 Z t \~ t 
*3 a* Ktft £ S N it *± if z z t ifT § * to 



(a) RbeI- J: 



(b) RbeC 4-5 a U 9 y^ilco^ft 

0 14 


(3) 

t h b v > y X t It, H#J£fctR L t 7 f 

S' b t b P 7 > V x t Sr 

I4.I4'?A/E $ tl* to Cce=?(Ccb+Cbe)XHfe t * 0* 
tot, t=CcEXhFEXR L t*3ffi®t*#ito L * f 
oT, hFEWia^t^lif, Rl£A§ < t£S£l& 

^t43S < * 9 * to 7- <J > h >?' f tOh FE (4 # 
gUtll'Ot, (S£kftlOOA«5i:*< *<9*tS ? , 
S f ig v > <7> tmSScofSff g *S t'A § IJ.#, Sr 

t ^>* to 2ffl(7)§ • |§9fc»^ Sr-MCL/c-tvt 

t*ffiti3 Siatbt * 

<9 * to 

L * to 
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1 . iS;ft±(Oig$£ 


tr— IcE(L) 



( 4 ) 

Xf if<7) 

#Ui£iS^Wtto(S:)fcB#£ l^B^cofttjJtt*, 

5 SN it co, ***-x$:fe iizLfcEKbgftotlte 

)!»* h-fc >tli£ • fStfc*if-(7>i!g«, p^p*|5 
C 0 *£ $ PJ^TSNJt^'St Scot, t# S£lt 
t § ioS N Jt A J f# b tiZ'^y y > xi$fH ? ;M2l i £ 
otto Eiiecisa^* h-t>ti-t^«t 7 “ 9 x 

t 7 X* - KcOSNibWitKL/zgm^^Ltto 



(a) ®(45k 9 il®» (b) Xy* + v X-*- K(0.5mm) 


0 16 «HJ^<*WS6n'CJ:SSNJt 


b n *ffi**»*b ■soot, 

t'OOSgSI) &#« L T, * • fcjfc***)******* & 
KS L 4 It Hit & 'JJ^o dJrt«aE-IB«*H4<0 
-«^iai 7 i;,ti-Ltto r*h&* 

»ft li cos S*9* t ; litfitWJt SWT-, fb * 1 
Scoi^fi liKItf? OBJUii £ CO t-«s 

ffjtto 



0 2 4 6 8 10 

86 «l d (mm) 

0 17 aj**-3lE— SEJKftl* 


( 5 ) tmmx 

^7fe*^-co|fr ii:»i'X')7 F^MU;VX? 

& JR# It Si, ib*m>tlifSTtS^', tfcdJfflSfc 
tltBPi® J6 S 1 £ t't § t to x 'J 7 h [pIM).5mrafI 

st tiit-x( 0 ^t^r#gt*s^, $ b icissio 
#»*»**&* £t**£t:ii, *t 7 f> XtP 
1 1 7;ilx 0 7^17X7X7 i 4 0 t 

to 

H 18(a) tax Ij , y hco h&Ws'k-t oifiS 

ff^t h -fe>t 

JRttltXrx i) ■/ MiiciIirJfcffilLit. 018 (b)|c|± 

KStftt F-fe>tfX IJ -y b £0 &V'±|rg- 

coltafes^ffipij Sr t L t to 
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ic {%) 





2f? H d (mm) 


HI 18 (a) 

M:vt) 


( 6 ) # # 

^± 9 ’^ tth uftffi* ifb r 

£ 1v **m?I^MflficO50% 
UfTF 1 « BfUSJ S’ £ £* t ti (I, IftlOtf b$M i± 
7'JT 

h -t > t t Q **, *•& 
TfcljfT-cO^B^S, 

IS u ^ >u frIST t § co f, 
kZ9it-o * Mr >^<0(piztt, -g • 
fflfEMPSPS if 9 L/i K®? 'f 7° CD t 

cd&£>*) i-fo 

ttttUifcoTli, ±iecOii; S&gRCfc^T® 
ffl-r-s-g • y-> 

J/cl±-b>-tWp D pfi^ii^LSto [b]b#!;, -bv-if 
& m in m <7) & j* is i t/ffi ffl t •& jg m 0 s&#^ £ ft 
A, 0SS^mS^Lito 



SUSS MX (mm) 


a# n t (h) 

0 18 (b) &£bfi»814 0 19 -tKi'tfflglSHtitt 

(KW»* h-bx-f ) 
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2 . 


cnr«-#rtwi0>i&ja«3 

*7br'U zniki&m&m ■ mi u»r«iwi<&j®ffl$r, m 2 \z^i\-mm^mmatiibx^ 

±i~o 


* i mmm^m 

E ft 

ft ffi « (S ffi • ffl it 

& 3§ it LED 

®ts m 7$ it m(*tis 4-, ert) 

©n 8^ « it 

®m iv ns m it wsw, t **®i*t, -mi-m-, mm, »®*t) 

3ft ^ ^ ^ ^ -7- 

®7 -Y > * )\y m ^(NCIfTtKM:, TV, VTR) 

©JS?£S, 7n y 7*^(#-xrU*,**##77,ft?m''°-v7;wmCATV.2.x.y h) 

u ;u ^ 9 

X - 7" 7 4 h 

#' 7 X If | 

etc 

®T 7 V *r - i73>, g®$) 

©# « (S ffl («§£«*' 7 HgjtX'f 7f, 7 4 7it«) 

®* x' 7 - (SScDElifS fi7?, SMJSfMy^-K) 

©7 7 7" ^ co (S ffl(P:£tt, 4 >r MTifcjf) 

#r L t' £ ffl 

®0 B t y i - n^UzBT' h, LEDty'i-H) 

©t» is » g(*¥«H w— y-m 77?v$'jmwitM, yv > 7ledtu-) 

(D^Xfy?7r'( /n'(FA, OAfigg, 7 7 T /'"V 7 7, 7 r^''L 7 #-) 


m 2 


E » 

f ift O B ffl • ffl )£ 

# 71- LED 

®V * 3 7 ffl(VTR,TV, 7f^, 7-7-, gSS$, KJUDt) 

©A F VTR# 7 7) 

©it m * 4 -y T(gmw®%, *m&. mm& 

®* h -t 7 +fflit®(7n7tr-f'4X7, 7'U— V, VTRr-7mai,i>3-7',^¥^,7"';>7) 

# h • h 7 > y X ? 

®3t « X 4 7 7©i#ii|»l*iS, *^$6*ng, 1FI6H) 

©£ it -t 7 ft(r4 74 U4 7 7-, 7T'f'<-t>#-, *- hx ha*', VTRx-7"^ai, 

7 5 a-Xx 7 Mggg) 

®* H:ni5 it ( 7 a y tf — fUi', XL-V, x73-7\ «¥«, 7”'J >7) 

K 

©'; * 3 7 (VTR, TV, X7L4-, 7-7-, i »$, MUS) 

©it II S » 1 ffl (3 77*7 l-TM 77, tf-T+T^ 7 7, yri^'l >7, 

©A F ffl(#7 7, VTR# >7, ft!«g) 

®-? . <r> 

* h -t > ■* 

®3S J® i(7n 7 k'-f<X7, x>3 — 7\ 3>t'i-7ig^, 7°'J77, 7*U— V) 

©K W ^(*¥«, 7*L-7, *T-^, #7 7) 

*■/ 1-74 VU-7 

rn 1 * 9 0 15 Ml, *s«) 

7 7 7 x-X 

©a w ') u «m <->>, ^-7*uw) 

©jj 15 f -® ^ (VTR, TV, tim&agS) 


®7 7 4 />* 'J > 7(g»#, FA, OAHlii, n*7 M 

©7 r T yf -t > FA, 0A«^, POSyXfi, n# 7 )) 

®^IS8-r-7{:K&->7.T.4., RS^ifc7 7 7, 3t#7 7 T IVvXfA, ifcilff 
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2 


2.1 

2.1 . ( i ) nlffiLEDrojtSffl 

( 1 ) 

gMytLEDliZr-Ut, k?r* S 
(&U7 y *7)7' 'f f-7°Un-70T- 

rcO^iSIB^, 7”|y-7CD 

Xba *'7£$>& <0t to i«*|gLEDl± 

^Offi^LEDi:#®?', ii)*c7)^ y/f*, « 
¥«£ i"«OA^g?cO,^5:^^^^0§7fex^ 7 -f ^ i" 

S«LEDI±*¥#¥cO«^giiSR3g^. g$K 

fwf-)^ >7“, m^-vmmj*, mmm^ 

Mit5/'Mn 7 F7V 7V)ft ffl 1= ffi b ti 1 1 „ 

BttJfcffloHHi traifosii&SMNrfflflM** y*s 

ztir^t t a 

m^mmx+itNcximM^Tvcoi-v > * *-* 
57 , *-xfi/t©?D7XfeJ; tfWattlE*^, M 
¥X /7 y 7-^/' yrMli HcOf ' 4 - 7 7 ) 1 ^ 73 : t'lc 
ffl v-> G ft tA ->£•*„ 

LED £7 U -JRft-fMt L ft U'OH > V 7-7 1± 
WWHSlttiJ:'), xrn> iij* 

atSS^STRStSftmSriSto*: 5-7*7* h LEDIi 
/j'», mitts w *' 7 >^/ix 

y?'h^<r)W,1t* 'f 7f Kfijffi JtiTfe'), y'Jx> 

7M *- Ki|il^tt<X)*”7X^±LEDI±«c7)[B]K 

fi7 X^mvft<DjS^mR 6 ±r^ 7- Ki LT. * 

®^*#£^K#rU'®$&Mv»T<Ai1- o (0l) 
if»»#^ 3 X[. 7*7 y Oft to, ra-MR 

±ftlg»fflOICft 7 -ft mmm^i-WitlfzLED 

7t LT£BHfc£ftT<A£to 
HffiftferSHT’, 16 x 16B3KO**?' 4 x 7 ° u * x. 

- 7 h (96 X 96mm) tft, 

xrx«^#mi;4fff-C't 0 


ffiiWiifflX'f 7- Kdi 



(2) frLtxjSffl 

ffitllfeOT’yXf- y 77 7*'^£i5giL,FA1£SI, 
OAtSUftftlt LTi®®®Ofi 

¥(£)!, ttHKt, ifit/*x"14£<!:'^G;ft7 7* A 1 ) 
> 70)£A;f*r§£l<h 75Xf 7 X 7 

7 * /<(0.15dB/m;660nm)<Dl£t|^«|C|gjfe-r 4DH 
«i®coS«gGaAlAsLED^jifflt^t, 

Ifcfcli 5MHzH_hT% 50 mU_hO 7 7 * 
fig&4 0 it (02(a)) o 

LTl*¥13iO* 7— tffl* 
M, 7 7 7 7 5 ’J OfSSttjf, 7 s '; 7 7®LED7 7 
-tf&l fens-f, Rifely yX^#SLti*fl)!0 
Jt«<OW(RS:02(b)C^Li-t-o iS*f®OlifeLED 
fcaCBM*K4 6^ftllFf*flH U-**»l±iibl£? 
y/uff), $$ 

t: GaAsP/GaAs (#) LED £ (Sffl L fctff* T* 1 ! y 
7 (LED7*U y7)OLED7P-^y KOHf§*ft|s:fS 
ftlools 17 Jto 






a 2 (b) a#® *;**©«« 


Panasonic 
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2 . Y-tiU 


2.1. (ii) 

Stfi-LED^X'f 

ri\ * l'-t>t J ^* 7 "l' 7 'f 7 U -7 fccfj-frllfljffl 

SftTiAi to 

jfefl-LEDWJSfflflli l T TV<73 ft '/*n >#'&*)£ 
to VTR, Xft, XT3V, 1®$, gfjjfiS 

ftftg&t: 

lipint f- t 'f t — K fo-ti -5 Cil^ctO, ft 

jI*i®~100kHz)^B£-pt o AOkXn- K£-?t 

§rS?l^t'§-7^ n i-,T, t + > * ^ii 

it ( 03 (a), (b))o 

ti-onib <0 i t(H4) c ft#C:ftM 

ftff <0 olt, 3$5|5ffli]cDft)Mft{f gi: coRa-et* 

- ffc'MiftZ ? tot, ?*- ?Jg 5 ft i:oi <"f£iM 


boT^fto fs3MS6§ll±5~10m, fg)SjiSli2.4 
Kt*-y h/s-lMtf-y h $ flT IA t to 

JxUX hn^^xft^'jit'^^bWAFvXfAi; 
fei'TfW ftgli# !i ftfl-LED -( 

ftft*t-ii£3-iij$!ft-;fcft{ig-t 
5 »AFvXf Aa 

ftf+LEDIi £ b i; i f)§il ISP v X r A <73 4»ft' T h ■§ 
ft®* 4 to E* 

jtT'co^waiiittai, sij^co^jgy -4 >t'c73¥tt 
my, 0 jRif ><o^RSttai 4 if tftix 4 7 f©i* 
ffliTtOJto S 5 KflLMHRii, 
ift73KJEt8S J f , tff , t'f-7'^ib4 iftcfcffliA b fat 
V'ito 


2SC1318(S) 



0 3 

*jS*« 3 §(+T=M h-^ / H) 
fcfgfa 
it&tj'* 7 - 



h 4 


HI 5 
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2 . tJ't-T/uzofcm 


2.2. 

2 . 2 . ( i ) *h hy>yZ 9<DlZFfl 

t h h 7 > v x y ii SidSiM -> x f Aco&tfiSI ! t 
LTitXj 11**1 

£i&*<OSB|7-'f >T'C7)#«CD 
fJSl dURtf^WMMai, §AfSg, *£«*Q 
US £"coK$(Hit§S 4 7 ^coiSfflWITt 0 

Zftb<r)m&l~liiig<l%m&<n‘&%frZ PN102/108CL 

/liiws ^ $>ti i- 0 

#£, ±%XA 7f-cot#tti^-y KgUt:^7r^/< 

r a /<-t $ nr^s-to 

/J' $ S x 'X- X T=vJ' $ § CO ^'ITJ^CT) 

g^T'Ls^', bzt*x% m 

my A x’w^i^pjf, JSBfiScoiijuJip/r, f&PMfc; 
Kco * ^TcOlfctfl-tr > t 1 1 Tffl <o b h-x 

^it a 

®!H<o0fl s $ i /tmjn&m&xr/rm, t 
Vco*fgimg, t- Px Pa^-(0|g***ij(flii;t'+ P 
P 7 > y X 9 /6 s 'fflv» b ftT<o £ to t - P X P n # 
t b <F>K%iJt & * P P 7 > V X 9 Tl&tfc L , 


l§}fc:>fc *£ f *4 L^xM-itUSt §, ttyy % Ml 
^co#§ft£#ih$Hi3«iST'to xpn,w-( k 
i - ';/<-■*> 7 4 P P v > v'x 

^K^SftSjfcSglSIi&SOito PN121S/123S 
/126S<03onfl(i£ t; X p £ L TUSft L* t 

COT'* *3, ±!§Mli?h?tiQ, R, S<03x7 7t;# 

KSfcSTMiVTR*?— 7U3- ^co&l^i&jcopt 
Phi:* P P 7 >yX?Afffljnrfe»), ffcffll 

<n%miZ'k5mffim<n^t&mmifzb<nxto m 

#fr*?R.ED (LN59) tmfr&bitT&m $ ftTV> 
it(H7) 0 

M*ittfMtr7l'- J rlzt3\,*xt> Un- KSKO# 
Xcoftai, 

7 + > X"^^C 07 ”P--VC 0 * 7 -t 7 PftcOffc&Si'' 

l-l£ < tm^to * P p 7 > yX ?cOn- 
7X Pft^jttrUoftT, r I'b'mmifz? A 7 

;wy- A^u-Hf x u-Sifor s sL-Xy > pp$ 

Si: T <o t +(H«) - 



0 6 *-h--xhn*<D#»*ai(SI& 


Panasonic 
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2 . 



> -p PN158 / 

68kD > 0. 01/<F / LN59 




7 


50kil VR 

(«*«! 




8 ■ 7 'r 7 ;k--y--A®s 80 


2.2. (ii) * b #**- KOJfcffl 

* h *- UfHn 

<0 ito PN313,PN323l±TV(7)^ 1 ;^ 3 >ffl 

LTMMLttW?, Srt*T< 7 >I£#£il 

tl* 7 tfcfBit^-TUKSftT^i-fo ^^t-LEDi 
pin* IP$M *- K&ia-g-t+^CiiCJ;^. 
(~100kHz) ^"sitg t £ n , /f TUX n 

SHt S*iTV»*-r (03(a), (b))o S 6ua«»as. 7 4 

b^y, -?-? <)-?, t - b'<)-r%}?<r>% 1 t& 


r- t * b * h ^ *- K# 

to 

XU 7 l-D -7 Xft^'jttr* 7 7 
Ifco — otto iSSS/Utt^cojSfflt ±tij;0, £ 
g&ft i Ltcoift t V' 
i*,, PN3107fi— '■kjt<r)\iLM J e.'s'*f (PSD : position 
sensitive detector) T'* o "? CDfftjjltiEI 9 i-TTv't" <fc 

f (Dffimtizm&friztf btiri'ito x * y 
C » P 1 !C BS# $ n 5 i , jfc«jfEt£ BSMfiS b 
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2 . bf-VK 



0 9 < 7pm PDfC J: 


f ft -f ftcO®g $ T'COffiiftliK Jt« L TBE 5 }-£ ft, 

b <n&t)MiAcog.fr b x * 7 b 

a«)S< 7 )-^: 7 cfica-t 

UltKI" -5 - t A*T'§ i+o 

2 5-HJ ? ^ 7” (PN322D) (± PI * 5 '- o CO -g 1 ; 

flj £ ftT ft 9 , i £ TX,f 7 b ft** 

88M-£ft£ £. iffi*^Aco, L bft*»co#i; Jr^r 

x* 7 b#<afl:B£i*{tit*sito 

ft^coCD, VD, #±B7r^^, tl7 7^f 

n'i w-'tfTtcottai*^ 

i tT^fljX -f 7° (4, 6^-flJ) COpin* b ?M t- K 
7 i> f ffl<Obfti 1 "o r '4 x 7 A'GMW£-ft£ 

^ffLTt "7 f nwamzmmzm -s t ibib$-u, 

•g-S7fcg|5cO£b*^UJ;0 h77 + >/teiO*7t- 

ii -> > Xx. 7 - L T io % -to $1 l If PN316C2 

IfCDffl l-BflU L ft & COT', -SrTt&Ptf 655-SlJ $ ftT ft 
0, 3 t'-A^c07t't^i;ffl^bnif (010(a), 

(b))o 

011(a)lf 4 5>SUpin PDC <fc 5 jfc&ttStftffifttt 4 
* L * t CO T't o fit: Wf 5 ®}f *{fc I- J: •) ffiM 
ScofiS^ffi^tgt 5 lito 
01 l(b)l±£#S(lpin PDU ft 5 t Zt 4 -h )V ■? 7 X 
'MOfcfflCOH WJT'to 

■y 7 A PN331FlilH*y 
^^S:l»*t5*feW'>-iVKJB^oSt*+o MU 
f - 7 U v xffl l- If $ b ft a- n x Mb ftftftS LtzZ 
7Xf-7X^-^K747" (PN335/PN334) t s^Shit 

tShZ\'t to 


y >) 3 >* b 7M ft- 

T% 7fciiftliGaAs^bLED(940nm) ^ b GaAlAs FT 
mLED(660nm) iT'fcflSt 1 # t to ft 7 

/ < 7 > V x* b ? 4 ft - K ( APD) £ ffi <o £ S 

Tfeififf ft liS'Jft, ift&LEDi pin* b 7M ft - K iftffl 
<o/cffi^r'- rJ77«7at-M-->3> 
(OA), * — -A * — b / — y 3 > (HA) (DM ^ I- ft G 
^oTlfr t ^rfrtf£ffM-t-5 iWftghfti -to 





(b) *#*■?• <t 

0 10 CDfflk'y 77 y 7‘<0 *Se£©I 





0 11(a) 4«‘W P inPD(=.J:556^tt0«IW4t14 
(PN3405) 


Panasonic 
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2 . 


7 0 f K 



ft V AUmftl *»& 



0 11(b) 


2.3 

2.3. ( i ) &m}*h-k>V 

y 7 ,T^C 0 r-/ mitl-ttJ&lT, W&HL, [§]fcG 
ft, i" £ rv 7 ^-rftS'JT 

m^tzt-?T i An>3-mi it o 
EU2IM y 7 ') * y 7 Ji/i > n — 7" t 7 tv ') j. 
- f> itoNCftiJPCDIfNf 

«, gfj 

W-Tc®. CO n -f > ft*, v-7'y 7 $iJ#PH]£§-eo ? 'f 
3 > 7°iE^ r< 7>§^t.t-$kb L X t h -tr y t fi f {i b hX 
^ito 


m\zitvv-y^-TU 77 ^<r>mmmx°to 

K<0 h 9 7 7\t 

mktht'yt, h v v 

«6yM > r y 7 7-k y t 1 ixm^ bfrx^ito 

h -fv-t izmxx) 

* b-ty-ffr'fB^cifoX ^ito un— K H M X& 
a, b-yr-.u&mfc&zt’izmbnxts'o, la 
l4t:f (DMf&Wi&TKltto 


ABC 



%K 7 't t - K 

4 tr / I-* Mr A B CD 



(a) A >?')*>? )lJL>Xt-9" 



(mnm^) 

,( i misfit) b ^ ij htuttl 


A?i] 


jimuinr™ ** 


kf 7 h 



*** y h 


0 12 4 yT-f*AI> 3 -$'Affl(EM 
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2 . 


#ii AISLED 



II 13 



H 14 7 A-*- h7’L'- + 'MW5ffl 


Panasonic 
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2 . 


ni5i±, s§®£it& 

Is^laHtdiW tz tocDSKtfilt't o 
mmttlgPii, Xtf- K^-^^b^-iSL tz'T- 
7 'jm 0'/ 3 A > hgpux <j 7 h 
ttttt, 2{®CD*M > 7 7 7°7 (ON1102x2)T% 
HHSKti f W^[d] trffctfit o Ti> £ to 

1 7 7 * M£2W* M > 7 77“7 fcfitBTWt'ft 

•5 t ? i;gegi-nif®iK^(7)¥!igij^t 5 i: * to in 
*Kt^R«ut7Tt >, 1 7 $ tiftm %\t, jt 
'> 7 5 7 h h >J tfE»KA*LT»»»#S*ltto 
®W5famm&%®iT , cpu^ng^ 


* 0 >SI|, £ < K*±B#eO*- 7 *fc.fcO t 0 |gP 3 
S<Oiili:J:oTft^) 7 7 'Sr^a- tt:< v>t 9 
tc, 0 |kR«cO^ ( fc t ttt M >7 77°7 cofi 
gUgeitt^St'to £ b K, * h 4 7 7 7 ??& 

*&fgf£K ; S7T^£ to 

01613:, -t <, *# 

£ t-7ON1112(lF“20mA, I C >300M) £ffl 

t h h 7 > vZS'CDim l-M 
?j£lf Ipiffl h 7 > v 7 7 ^#SD LTltto 

■gftfflijt't f- r- >) y h >< 7 )^(±, 

V CE (sat) t*0.7V iifi< ^ *) ito 


+5V 







m is ®*sfciui§i 8 #] 



0 16 ^ h K^>vZ^Jfl*<D«>iI 5 ]?S 
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2 . *-7b J rJt'rz.<DJfcm 


2.3. ( li ) SUm* 

' Hl7WJt 5 i:6 

-k >t A'lUbHtuit. ?V-f"Y-MtS!£® 3 fc 
$*£<?> M—aai-jst ***<*> 
it. 

Hl8li 1/3- KcDfflW&aiKlSffi $ hx^zmx* 


to 1/3- 


t- t -5^1 1 & iH fi " 


»T*, Itfflfftt, S/N^±lf^/iftt;^0.5fflmlfSCOX 

') 7 h ffStt y V to v 

/f ?D 3 *>, fimofflwgi 

fib L ffO /7itt ito 

H19l± t >J XAi Sltfftt h -tr > t SrfiJffl L &® 
o *<0J3 iffOttK ft 5 m Sin 
0 a =n 2 SiiA£fl|fflLT, tK4 > I-*'5 t § £S 
ttrvtOth^t'^ftt-SCfi £*iJffllT^£t 0 
3<0JgII£tiJffi IT, 5>fi, tv U > * fi'WftA*: 
«OSW», ®S 4 t't Sit. 


(tR® h) (^KtST) 


4 ^; X 45 - 45^1 

(XU XA) ' (t-UXA) 



Ettf* h -t > + 


0 19 

t- ? tiuVTRt * -t -y h r - 7°V 3 - vnmi 
%m U 5 -Sltf-t > t Sr ') - ;nr > t fi 1. T fflu 
t;t»Jtr02Ot:^L £ t 0 3 {@coON2160T'[5]$k;£|&)& 
J: 0 f lBlls*kWfi# 4 tftiaLTr-- 3 '#^> b fcfr 4 
I»it. 

4 1 , £ L 


Panasonic 
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2 . * 7 "FxA'-f ROfSffl 


H2ii±7 7 9 v \ imm* t~x, ^mnmrn. 

XT -y 9 ft- KCO<fc 7 1C, 

*£&-sfijg, * m > y 

7 7°y t*»mt & t , l 

:®S^, 

RMf2* 

ffcitvf mrf* tt flifMfcbfcti 5 < , *H- 7 >y 

xyui i, ^Wk Iceo^' t} frlkh z iiX'Xf 3? 

=t -s itniktimw- ztizfzib, s/N^'fgT i tt 0 

L tz ft 7 T, 3?^:R®T'<7)S/NcD3?.!£f'- y ego* 

to 

BIMBlfrV- y7HT, 

LED0>$gjfeiil*0>g£«ft;, feWIfil^ort 
t'St >twft*m^OfeTi 7 *tLT, Hftfle, * 
»f£$ t'(D b y x>v r £ ^sejt^n-eto 


Vcc=5V 



2.3. (lii) tr/FTtyU-* 

ttf'T'f 7U-yt£, 

4 <. ifiiwsw*, 

zcotzhb, nugcomz 

3®J±, (SffilHlSSfeiro^ >y 7x-Xi LTf^ 7 7 

i *, ft -S *tf>fs&[51»<7> 
7 * X&SKJSStf* *J Jto m B^ff^Sr 
fs 2 £T*S, igspf W i> & < , V L — , F 7 y 

X,fc9j©ffiMK^£V»*ito JiH\ ^7°h7>fv 

(DSaJHUftyM >77 i-X 

t 7 h 7 ^( y U-y<7>g&*S£®£t±, -7 A 9 


O 7 v tf i-n i"7>Ath*[HlSSi L TcORBitto 

vOox^yf 5'irw»KW»^wfll ^ JHitifUl 
ft I iiefgll@&coffi*fi^ite-y 

J ?vW'f K Sr IHftl- **!£■, :«7jvu-^ 
rtt U J; o TUMFtfl § , 03M@S7> 

»*&£, &ffra:lcJ17<'7 1 £ t D 7 7 > F7U- 

7°ri f £ f * ^ 7; 46 , ftjtftift (- t -5 ff 
ifflUkTi £ to 3C0£ 7 £8H?Efc£<7>ii# rf7 4 

vls-?comgZMm<0--Dt^itto 0221 c-? 
4 9 a a y i.- 9 

t to 

(2)@f$ U V — (SSR) 

SSIOt* Sr ') U - T'llBMt -5 i , mfg'COfitltC «fc 
oTtias^mffi****** tl^^SrMEBtSii 
****), *ASrSI5lfj6‘i}t*4< > HWSrlS^L* 
o . nmwmv-ffrz^zzzt'm nag ^ t- s 
to •ifa5'D^^tiijfi'aptE*»-tfn«IBEfiS-c* 
«»S:iwia+«*5!tTs *aE*ws:iw»t* i-x^i 

7-y9t, X*«^^fflSr«fflL. -tfn*EEiE<* 
T-WX4 7t > rtssg Sr t-7Hfn 7 0X018^6* 
7-f VF-?liI&P'')ii-' > 
&X&Z, 7-\9') tCWt 7 

H23tC3cD-t'aynx^S;(7)®ftU U-0SS7) 1 flij 
Sr^Lito 7 4 v e-y £ LT-t'f ’J xytfj* y 
4 T'Srflffltnif 0 Shjito 

£*« 7 > 7V)* > • * 7*iJW, 5 7 
>, $H$& t'(OX :- y w$ijffl!icc(X)Eif$'; u-## 
SLooi^it 
(3 lift 7 §"(k3M 

-SJimSHi fyt 
^0KiW-f >y 7i-xi:ii, t h h 7 > y X y 
iU*(07-f V U-y XftfrXtW, ft^9Vy9m 

imr-mmixm<TTL%t*mmzmm,-rzm& 

i-ti, 1S>m<n*-fbT 4 VU-9tfttWtZ , 0$to 
PINtJ- Y4 t- F&tO&j&TA V 7-y Srffli< s 
* t , ^E'xt ft ^<7 5MHzHg<7)j£^«(7){f -^fE^ 
^“TfltT't (024) o iHl«t:S7ixx”;uxfg^0SSlc fe 
ffitnito Mrtv V-9\t, zcr>£5\za> 

E 0 ^-yjg5F«§. SB2«H<7>y^ >;w-f >97 s. 

-x, t'— y fSM yXrii, yfyuxitsSiJftl^lf ^ 7 

xtyfy/kfaU-y^ 

tot fx.lt (025). 026, 027icf(fexif&ffl^J$r 

fUt. 
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2 . t~fY 7,<T>t5ft 



ON3131 ON3131 

ON3161 QN3161 


0 22 < >7 7 x — 7.088 



0 23 -tfc^ax^iSBffc'J >-lsli& 




ON3113 

ON3131 

0 25 ft-SHaSHiS 0 " 3 ' 6 ' 


/> n — • h v > •> x ? 



2.3. (iv) 3fe7 7-l'/ln.--y h 

7*7Xf 7277^1 /?H^CO^fen 
Mi, Hjtt;GaAlAs*gLED(LN122-> 'J -X) &, 
t- K(PN330> ') - X) 

feO, §J7 4 Xf±£'£'S,t tZtmSM, OA^FA 

ms* t l rm 7 c t * i- e 

(- =fc *9 , 7 ') > 7 J f > 7 7 4 /i-t: £fg 

fiSt § C h tfX* Z£t o 7-X^liffl 

iiicfs b £«* omvitfmm ^n>it 0i 027 c 

WB9>7«0«l#ff|fciiai+o X7Xf-y7 7 7 
-f ;i '*#7X7 T 4 X7 7 -tv jl-;i, 

£31 • £fiHIl&g&£ — v' jl-;u(TT 

L9^tb^]) & Sjcra'ft $ faT £>' *9 , fesijiS®, 
WtTffiv^ljTPjto fiSttHtUlft^SfjL 
§ £ £ & \z, 7>?7fS 

xfcn* 7 7&SfflLT<,^to 
028c, fs&ggnt t -ft mi:)* b z&mm&m i 
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04.4mm 

LN240CP 


LN340CP 


LN440CP 


LN840CP 





ALN240RPX 

mmm 

ALN340GPX 

mmm 

ALN440YPX 

mmm 






LN29RP 

mmm 

LN39GP 

mmm 

LN49YP 

mmm 






LN29RCP 

mmmm 

LN39GCP 

m^m 

LN49YCP 

m&mn 




• 


LN29WP 

mmm 

LN39WP 

easts 

LN49WP 






LN29CP 


LN39CP 

m&mw 

LN49CP 






04.0mm 

LN29RPP 

mmm 

LN39GPP 

mmm 

LN49YPP 

mmm 

LN89RPP 

mmm 




LN29RCPP 


LN39GCPP 

m&&w 

LN49YCPP 

m&mm 

LN89RCPP 

m&m\ 




LN29WPP 











LN29CPP 


LN39CPP 









LN29RPL 

istettltt 

LN39GPL 

mmm 

LN49YPL 

mmm 






LN29RPX 


LN39GPX 

mmm 

LN49YPX 

mmm 





03. 7mm 

LN253RP 


LN353GP 

mmm 

LN453YP 

mmm 





03.2mm 

ALN276RCPX 


ALN376GCPX 

m&mw 

ALN476YCPX 

m&mw 

ALN876RCPX 

m&mw 

JB 



LN28RP 


LN38GP 

mmm 

LN48YP 

mmm 






LN28RCP 


LN38GCP 

m%mm 

LN48YCP 

m&mw 






LN28WP 


LN38WP 

mmm 

LN48WP 

mmm 






LN28CP 

1 stsigaj 

LN38CP 


LN48CP 







LN28RPP 


LN38GPP 

mmm 

LN48YPP 

mmm 

LN88RPP 

mmm 




LN28RCPP 


LN38GCPP 

m&mw 

LN48YCPP 

m&&w 

LN88RCPP 




03.0mm 

LN28WPP 

ea«;«s 










LN28CPP 


ALN38CPP 

mm&w 

LN48CPP 


LN88CPP(S) 





LN28RPH 


LN38GPH 

mmm 

LN48YPH 

mmm 

LN88RPH 

mmm 




LN28RCPH 

3^331*$ 

LN38GCPH 

mmMw 








LN28RPL 

mmm 

LN38GPL 

mmm 

LN48YPL 

mmm 






LN28RPX 


LN38GPX 

mmm 

LN48YPX 

mmm 






LN277RPX 


LN377GPX 

mmm 

LN477YPX 

mmm 





02.8mm 

LN263RCPP 


LN363GCPP 

m%mm 

LN463YCPP 

mm&w 

LN863RCPP 

mmm i 



05.0mm 

LN2IRPXN 


LN3IGPXN 

usm&ifc 

LN4IYPXN 

mmm 




• 


LN28RPPN 


LN38GPPN 

mmm 

LN48YPPN 

mmm 

LN88RPPN 

mmm 


03.0mm 

LN23SRP(H) 


LN33SGP(H) 

mmm 

LN43SYP 

mmm 






LN23SCP(H) 


LN33SCP(H) 


LN43SCP(H) 






03.0mm 

LN238RPH 

s&mtttt 

LN338GPH 

mmm 

LN438YPH 

mmm 

LN838RPH 

mmm 




LN22IRP 

asms* 

LN32IGP 

mmm 

LN42IYP 

mmm 





02.6mm 

LN22IRPH 


LN32IGPH 

mmm 

LN42IYPH 

mmm 




d) 

ALN22IRPX 

ssfeititt 

ALN32IGPX 

mmm 

ALN42IYPX 

mmm 











LN83IRP 

mmm 




LN230RPP 

ssfefitjtt 

LN330GPP 

mmm 

LN430YPP 

mmm 

LN830RPP 

mmm 



02.0mm 

LN222RP 

sfefeifcltt 

LN322GP 

mmm 

LN422YP 

mmm 






LN222WP 


LN322WP 

mmm 

LN422WP 

mmm 
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■ /£ * 3t (OOf) 




U'y K 

._ .. . _ ... 

T>/<— 

y|- U > v 


pp *£> 


PR 

U 

pp -& 


RR ^ 


X 

m 

4> 2.0mm 

LN222RPH 


LN322GPH 

mmkm 

LN422YPH 

«maa 



LIM222RPT 


LN322GPT 

a&aa 

ALN422YPT 

asaa 



ALN282RPX 


ALN382GPX 

m&m 

ALN482YPX 


LN882RPX 


& 

03.5mm 

LN25RP 

#fet£a 

LN35BP 

n&m 

LN45YP 

SfefASt 

LN85RP 


LN25RCP 

m&mw 

LN35GP 

m&fcwc 

LN45YCP 

m&mw 

LN85RCP 


LN25WP 


LN35GCP 






LN25CP 


LN35YCP 

n&mw 





w 

02.4mm 

LN26RP 


LN36BP 

asaa 

LN46YP 

SfeJStt 




■ 

D 5.0 X 5.0mm 

LN250RP 


LN350GP 

as&a 

LN450YP 


LN850RP 

#maa 

LN250RPH 


LN350GPH 

amtsa 

LN450YPH 


ALN850RPH 


ALN250RPX 


ALN350GPX 

amtsa 

ALN450YPX 


ALN850RPX 

stemtta 

■ 

LN273RP 


LN373GP 

aaaa 

LN473YP 


LN873RP 


LN273RPH 

#fe»a 

LN373GPH 

amaa 

LN473YPH 


ALN873RPH 


LN273RPX 


ALN373GPX 

a&m i 

ALN473YPX 

amaiift 

ALN873RPX 

sssfita 

■ 

D 4. OX 4. 0mm 

LN252RP 

#&»a 

LN352GP 

am&a 

LN452YP 




LN252RPH 

Sfefetta 

LN352GPH 

a&aa 

LN452YPH 

seea 



ALN252RPX 

3&&&a 

ALN352GPX 

ft 

ALN452YPX 

aatttfc 



B 

° 3. OX 7. 0mm 

LN2I6RP 

#a«a 

LN3I6GP 

mm m 

LN4I6YP 

a&tttt 

LN8I6RP 


LN2I6RPH 


LN3I6GPH 

a&aa 

LN4I6YPH 


LN8I6RPH 

raffia 

D 2. 7X5. 7mm 

LN249RP 

Ste&a 

LIM349GP 

a&aa 

LN449YP 

a&tttt 

LN849RP 

ssfeaa 

LN249RPH 

afcfe&a 

LN349GPH 

amtsa 

LN449YPH 


LN849RPH 

ssfista 

ALN249RPX 


ALN349GPX 

afe&a 

ALN449YPX 


ALN849RPX 

ssmaa 

D 2. 5X5. 0mm 

LN2I3RP 


LN3I3GP 

aaaa 

LN4I3YP 


LN8I3RP 

ssfeaa 

LN2I3RPP 

tsmaa 

LN3I3GPP 

aaaa 

LN4I3YPP 




LN2I9RP 

#maa 

LN3I9GP 

amaa 

LN4I9YP 


LN8I9RP 


- 

LN2I0RP 

#feisa 

LN3I0GP 

a&aa 

LN4I0YP 


LN8I0RP 

*maa 

LN2I0WP 


LN3I0WP 

am&a 

LN4I0WP 


LN8I0WP 

amaa 

a 

D 2. OX 5. 0mm 

LN248RP 

tfefetta 

LN348GP 

amaa 

LN448YP 

asfita 

LN848WP 


LN248RPH 


LN348GPH 


LN448YPH 


LN848WPH 



LN242RP 


LN342GP 

a&aa 

LN442YP 


LN842RP 


LN242RCP 


LN342GCP 

afe®D! 

LN442YCP 




LN242RPH 


LN342GPH 

a&aa 

LN442YPH 

amaa 

LN842RPH 

ssfejta 

LN242RPL 

fc&jfia 

LN342GPL 

a&aa 

LN442YPL 

arntta 



ALN242RPX 

ifeit 

LN342GPX 

aaaa 

ALN442YPX 

amffia 

ALN842RPX 

fsmita 

D 2. 0X 4. 0mm 

LN25IRPP 

ifcfesta 

LN35IGPP 

aaaa 

ALN45IYPP 

afeaa 

LN85IRPP 

#mita 

LN25 I RCPP 

ffcaaw 

LN35IGCPP 

ama^i 

LN45IYCPP 


LN85IRCPP 


° 2. Ox 3. Omm 

LN260RCPP 


LN360GCPP 

m&Mw 

LN460YCPP 

! 



ALN260RCPX 

USsi 

ALN360GCPX 


LN460YCPX 




a 

° 1 .8 x 5.3mm 

LN2I7RP 

mitiM 

LN3I7GP 

asaa 

LN4I7YP 

arnica 



LN2I7RPH 


LN3I7GPH 

a&aa 

LN4I7YPH 

astta 



D 1 . 8 x 3 . 5mm 

LN2I IRP 

amaa 

LN3IIGP 


LN4 1 1 YP 

afejta 



LN2I IWP 

smuta 

LN3IIWP 

asaa 

LN4I IWP 

afeffia 



CE 

D 1 .8 X 1 .8mm 

LN265RP 


LN365GP 


ALINJ465YP 

asffia 



LN265RPH 


LN365GPH 

amaa 

LN4S5YPH 

aeaa 



B 

D 1 .75X7. Omm 

LN220RP 

slsfeffia 

LN320GP 


LN420YP 

aajta 

LN820RP 

fSfeaa 

LN220RPH 


LN320GPH 


LN420YPH 

amtsa 

ALN820RPH 


am 

D 1 .75X3. 9mm 

LN275RPX 


ALN375GPX 

a&aa 

ALN475YPX 

arnusa 



B 

D 1 .5 x 5.0mm 

LN229RP 

ffcfe&a 

LN329GP 


LN429YP 

aaaa 



LN229RPH 


LN329GPH 

a&aa 

LN429YPH 

amsta 



0 1 .Ox 5. Omm 

LN224RP 


LN324GP 

amaa 

LN424YP 

afejsa 



LN224WP 

Sfeffia 

LN324WP 

amaa 

LN424WP 




LN224RPH 

ffcfe&a 

LN324GPH ' 

aaaa 

LN424YPH 

a^ifia 



ALN224WPH 

afeasa 

LN324WPH 

a^aa 

LN424WPH 




LN224RPL 

tsmasa 

LN324GPL 

a&aa 

ALN424YPL 

aaisa 



ALN224RPX 


LN324GPX 

afeaa 

ALN424YPX 

aaaa 



LN268RP 

fSfiffia 

LN368GP 

a&aa 

ALN468YP 

aasa 



D 1 .OX 4. Omm 

LN233RP - 


LN333GP 

a&aa 

LN433YP 

afejsa 

LN833WP 


D 1 . 0 x 2 . Omm 

ALN28IRPX 


ALN38IGPX 

amaa 

ALN48IYPX 


ALN88IRP 

#m^a 
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U'y 
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RR « 

> 

L>X'fe 

7 >/* 

p d r £ 

U>Xfe 

yt" L > 

BP "S 

V 

L > X|& 

M 

m 



LN244RP 

^masa 

LN344GP 

amata 

LN444YP 

smata 




LN244RPH 

^maaa 

LN344GPH 

mmm 

ALN444YPH 

emaaa 



D 2-1 .Ox 2. Omm 

LN245RP 


LN345GP 

amata 

LN445YP 




LN245RPH 

^maaa 

LN345GPH 

amaaa 

ALN445YPH 

e^asa 



ft 

% 

► 

A 4. Ox 4. 5mm 

LN2I2RP 

asmaaa 

LN3I2GP 

amaaa 

LN4I2YP 

mmm 



Si 

A 3. 5X5. Omm 

LN226RP 

^maaa 

LN326GP 


LN426YP 

«feasa 



LN226RPH 


LN326GPH 

atysa 

LN426YPH 

«aata 



cS 

LN228RP 


LN328GP 

»&#£*[ 

LN428YP 

Mi 



B 

A 2. 5X5. Omm 

LN227RP 

^maaa 

LN327GP 

amata 

LN427YP 

^aaa 



LN227RPH 

ssmasa 

LN327GPH 

atysa 

ALN427YPH 

«&ata 



,® 

A 2. 0X2. 5mm 

LN235RP 


LN335GP 

a&atflfc 

ALN435YP 

stmata 



LN235RPH 


LN335GPH 

amtta 

LN435YPH 

«mata 



>v 

it 

* 

$ - 7' 7 < F 

LNO 1 20 1 C(Q) 


LNO 1 30 1 C(Q) 


LNO 1 40 1 C(Q) 


LNO 1 80 1 C(Q) 



ALN0I203C 


ALN0I303C 

amaiui 

ALN0I403C 




A' 

y'7'^x> K 

LN247RP 


LN347GP 

amaaa 

LN447YP 

arntstt 



=<0 

*'■7 x£j-±L 

LN2G 

m&mm 

LN3G 

IMl 

ALN4G 




» 

'y 7°LED 

LN 1 25 1 C 


LN 1 35 1C 

IgfJ 

LNI45IC 


LN 1 85 1C 

m&mm 

m 

LNI2I6C 


LN 1 36 1 C 


LNI46IC 


LN 1 86 1 C 



■ Si*«JtLED(GaAIAs) ■ ®Si{|JtLED(GaAIAs) 





L v K S 

%%m-k \ 


PR 

L>X|& 

a 7 

rb -a 





LN2 1 RAL(U) 

iSfelta 

LN2 1 RCAL(U) 

m&mM 



05.0mm 

LN2 1 WAL(U) 

S^ata 

LN2ICAL(U) 

amass 

% 


LN2 1 CAL(UQPS) 


LN2!CAL(UQS) 

amai^ 


• 


LN289CUQ 





04.4mm 

LN240CALF(U) 

m&mw 



m 



LN28RAL(US) 

amaaa 

LN28RCAL(US) 




03. Omm 

LN28WAL(US) 

a^ata 

LN28CAL(US) 

amaiia 




LN277WALX 

atyta 

LN277CALX 

am®E 




\s ' v K' 

' 1 


PR -S 

L>X& 


■Ll 

a 5 . 0 X 5 . Omm 

LN250RAL(U) 

amasa 

B 

a 2. OX 5. Omm 

LN242RAL(U) 

amata 

a 2 . 0 X 4 . Omm 

LN25ICAL(U) 



D 2. Ox 5. Omm 

LN248WAL(U) 

SMi 


• 

5 ;7~7 < h 

LNO 1 20 1 CAL(U) 

ams^ 

A 

7"7"il^x > K 

LN247RCAL(U) 

ams^ 

Ml 

7°LED 

LN 1251 CAL 

am^ 

Mi 

LN 1261 CAL 



■ t 




RB -S 

L > X'|& 


■ 

D 5. 0X5. 0mm 

LN173WP38 

amata 

ft 


a 2. Ox 5. Omm 

LNI42WP34 

amaaa 



LNI42WP38 

amaaa 


■ 

D 5.0 X5.0mm 

ALN 1 50WP38 

a mas a 


m 

D 1 .8 x 5.3mm 

LNII7WP23 

amasa 


D 1 . 5x 5.0mm 

ALN 1 29WP38 

smasa 


m 

$ - 7"7< h 

LN02I02C68 


y j v 

% 


?- 'y 7°LED 

LN2I52CI3 


■ 

LN2I62CI3 





RR 


RR -S 

L>Xfe 

A. 

• 

07.8mm 

ALN088WP38 




05.0mm 

LNI IWP23 

emaa 

LNI IWP38 

amasa 

LNI ICP23 


LNI ICP34 


04.4mm 

LNI70WP38 

^maa 



ALN 1 40WP38 




03. Omm 

LN086WP38 




ffl 

03.0mm 

LN 1 38WP38 

amaa 



& 

03. 5mm 

LNI5BP 


LN 1 5WP 



02.4mm 

LNI6BP 


LN 1 6WP 



■ 




L >y H 

7"U-> 

T>/<— 

tl/>y 


RR ^ 

L>X'fe 

RR ^1 


PR -S 


RR ^ 

L >Xfe 

* i 

D 5.0X 15.0mm 

LN0202RP2 

^feaaa 

LN0202GP3 

amaaa 

LN0202YP4 

amaaa 

LN0202RP8 

- isfeata 

*2 

D 7. Ox 9. Omm 

LN0204RP2 


LN0204GP3 

amaa 

LN0204YP4 

amaaa 

LN0204RP8 


?&3 

D 12. OX 15. Omm 

LN040IRP2 

sk&aaa 

LN040IGP3 

amaaa 

LN040IYP4 

aaaaa 

LN040IRP8 

^feasa 

^4 

D 12. 0X20. Omm 

LN0603RP2 


LN0603GP3 

a^ata 

LN0603YP4 

amaaa 

LN0603RP8 

ismasa 

*5 

T— 7l%W^:7F 

LN0I05RP2 


LN0I05GP3 

amaaa 

LN0I05YP4 

amasa 

LN0I05RP8 

^masa 

^6 

LCD/s v 7 0SB^ 



LN04I0CP3 
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■ f - — t° > ? 



a^t>£ 

(mm) 

ft m s, * 

\s "j K) 

% M No 

\m 



18.0 

LN2I RPH-(TA5) 

Si 




17.0 

LN2IRPH-(TA2) 




17.0 

LN2IRPH-(TT2) 

S3 

Wo = 6mm 



16.0 

LN2 1 RPH-(TA) 





15.5 

LN2 1 RPSLX -(TA3) 




05. Omm 

14.0 

LN2 1 RPSLX-(TA2) 

Si 



13.5 

LN2IRPL-(TA4C) 





13.0 

LN2IRPSLX-(TA) 





11.15 

ALN2IRPH-(TD) 

S4 




1 1 .0 

LN2ICPSLX-(TA4) 

S 1 




10.75 

LN289CUQ(U)-(TDN) 

S4 




8.25 

LN289CUQ(U)-(TA) 

SI 



04.8mm 

12.5 

LN2 1 RPSSL-(TTC) 

S3 

Wo=6mm 


04.4mm 

12.0 

LN240RPX-(TA) 



A 


16.0 

LN29WPX-(TA8) 

S 1 




15.5 

LN29CPX-(TA3) 




13.5 

LN29RPX-(TA6) 




04.0mm 

12.5 

LN29PX-(TX5) 





12.0 

LN29RPX-(TX4) 

S2 




10.0 

LN29RPX-(TX2) 





9.5 

LN29RPX-(TA) 

SI 




12.5 

LN276RPX-(TX3) 

*2 



0 3 . 2mm 

11.5 

LN276RPX-(TX2) 



8.5 

LN276RPX-(TA) 

SI 





7.9 

LN276RCPX-(TDA) 

S4 




15.7 

LN28RCPH-(TA9) 



B 


15.7 

LN28RPZ-(TA9) 





15.0 

LN28RPH-(TA2) 





14.0 

LN28RPH-(TAI 1) 

SI 




13.5 

LN28RPZ-(TAI 1) 





13.0 

LN28RPX-(TA6) 





12.0 

LN28RPH-(TA) 




03.0mm 

12,0 

LN28RPX-(TT) 

*3 

Wo = 6mm 



1 1 .5 

LN28RPX-(TA7) 





10.5 

LN28RPX-(TA4) 

S 1 




10.0 

LN28RPX-(TA5) 





9.6 

LN28RPH-(TD) 

S4 




9.5 

LN28RPX-(TA8) 

SI 




9.5 

LN28RPX-(TT8) 

S3 

Wo = 6mm 



9.0 

LN28RPX-(TA3) 

SI 



02.6mm 

17.0 

LN22IRPH-(TA2) 




• r+S'-wi'** y 


ft B « 

(mm) 

ft m on £ 

1^7 h) 

=r-\ls7 

b m no 

'J' 

B 

ti 7i^±L 

26 0 

LN2G-(TA) 

S5 

S —7 r= 7 < h 

26.0 

LN0I20IC(Q)-(TA) 

S5 




^ it b ft 

af>i 

(mm) 

ft m op £ 
1^7 H) 

B H No 

r J v 
B 

7- "j 7 0 LED 

8.0 

LN 1 25 1 C-(TR) 

S6 

=}■ V 7°LED 

12.0 

LN 1 26 1 C-(TR) 

S6 


• *7 it’'? 9 •i ~7 


n at ® « 

a-+>£ 

(mm) 

ft m pp « 

Is v K) 

B n No 

mm 


02.6mm 

12.5 

LN22IRPX-(TA2) 





17.5 

LN222RPX-(TA4) 



& 


17.0 

LN222RPX-(TX5) 

S2 

Wo = 6mm 


14.0 

LN222RPX-(TA3) 

S 1 



02.0mm 

14.0 

LN282RPX-(TX3) 

S2 

Wo = 6mm 


13.0 

LN222RPX-(TA) 

SI 




12.5 

LN282RPX-(TX2) 

S2 

Wo = 6mm 



12.2 

LN222RPX-(TA2) 





11.2 

LN282RPX-(TA) 





14.5 

LN250RPX-(TA) 




D 5. Ox 5. Omm 

13.0 

LN273WPX-(TA) 





12.5 

LN273RPX-(TA2) 

SI 



D 4 . 0 x 4 . Omm 

17.0 

LN252RPH-(TA) 




12.5 

LN252RPX-(TAB2) 




D 3 . 0 X 7 . Omm 

17.0 

LN2I6RPH-(TA) 




D 2. 7X5. 7mm 

15.0 

LN249RPX-(TAB) 





15.5 

LN2 1 9RPX-(TA) 




D 2 . 5 X 5 . Omm 

11.5 

LN2 1 ORPX-(TX) 

S2 




9.0 

LN2 1 0RPX-(TA2) 

S 1 




16.5 

LN242RPH-(TT) 

S3 

Wo = 6mm 



14.0 

LN242RPX-(TA5) 




D 2. Ox 5. Omm 

13.5 

LN242RPX-(TA4) 

SI 



12.5 

LN242RPX-(TA3) 





1 1.0 

LN242RPX-(TA2) 





10.95 

LN242RPX-(TDA) 

S 4 



D 1 . 8 x 1 .8mm 

18.0 

LN265RPH-(TT) 

S3 

Wo = 6mm 


16.0 

LN265RPH-(TA2) 

SI 




14.5 

LN275RPX-(TA3) 



° 1 .75x3. 9mm 

13.0 

LN275RPX-(TT) 

S3 

Wo = 6mm 

B 


12.0 

LN275RPX-(TT2) 

D 1 . 5 X 5 . Omm 

17.0 

LN229RPH-(TA) 





17.0 

LN224RPH-(TA) 

SI 




16.5 

LN224RPX-(TAB7) 




14.5 

LN224RPX-(TAB4) 





14.0 

LN224RPX-(TXB6) 

S2 



D 1 .0X5. Omm 

13.8 

LN224RPX-(TAB3) 




13.0 

LN224RPX-(TAB2) 

SI 




12.5 

LN268RPX-(TAB2) 




12.2 

LN224RPX-(TAB5) 





12.2 

LN224RPX-(TXB5) 

S2 




12.0 

LN268RPX-(TAB) 

S 1 
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■ (JUS) 


Hi(+KX) 

+ !»3<>f) 

+ I3i:^(0 4<>^) 

+ l*7F(0 6< >^) 

1 —$i(Q 3^ >7-) 


+! 

8 

fg 

% 

U >y K 

LN503R 

LN504R 

LN506RA/RK 

LN513RA/RK 

LN5I3RAM/RKM 

LN5I3RAS/RKS 


LN503G 

LN504G 

LN506GA/GK 

LN5I3GA/GK 

LN5I3GAM/GKM 

LN5I3GAS/GKS 

7>s<— 

LN503Y 

LN504Y 

LN506YA/YK 

LN5I3YA/YK 

LN5I3YAM/YKM 

LN5I3YAS/YKS 

t\s> f s 



LN506OA/OK 

LN5I30A/0K 


LN5I30AS/0KS 





Wfdt'fx) 

-«t*w(0-4< >*■) 

|-flT**(0.6-r 

-Iff **(0.8 -f >*■) 

Hffd.O-f >*■) 

-#j(0.3<>^) 

| “^(0.40^) 
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